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Kweelt, the Making-of: Mistakes Made and Lessons Learned 
Abstract 
In this paper we report our experience in building Kweelt, an open source Java framework for querying 
XML based on the recent Quilt proposal. 
Kweelt is intended to provide a reference implementation for the Quilt language but also to offer a 
framework for all kinds of experiments related to XML including storage, optimization, query language 
features, etc. And we report in this paper on the differences entailed by the use of two different storage 
managers, based respectively on character files and relational databases. 
An important design decision was to do a "direct" implementation of Quilt. Instead of relying on 
preconceptions (and misconceptions!) inherited from our database query processing background, we 
wanted this reference implementation to expose exactly what is easy and what is hard both in terms of 
expressiveness and of efficiency. The process has lead naturally to what may in hindsight be called 
mistakes, and to formulate lessons that will hopefully be used in future implementations to mix-and-
match pieces of existing technology in databases and programming languages for optimal results. 
Comments 
University of Pennsylvania Department of Computer and Information Science Technical Report No. MS-
CIS-00-23. 
This technical report is available at ScholarlyCommons: https://repository.upenn.edu/cis_reports/112 
 
	! #"
%$&'()$*+,-,./)$0$0$1./23),
46587:9<;=?>@9BAC;ED;:F#G
HIKJ8LNMPORQITSUOCVNW(XYVZQ[J3\]OITMEL^S8_`aS]WbVZMQcL^OdeVNSf3ghdeIKS8gKI
i:S3dkjZIKMmlPdkOoncV^WBp<IKS8S8lPnrqejsL^S3dtL
uNvNwrx]yZx8zZ{3|8u^vNx}(~mUUu<~xr3zNZC~PzNZx
]ZYZ
'TKs3N
`aSO3dtl:JL^JIKM:@IMRIKJVNMO:VN\8M:Ih]JIKMRdkITS8ghIdkS¡ 3\3deqe_]deS3¢£YITIKqkOT¤L^S¥VNJIKS¦lPVZ\3MRgKI§ZL¨jsL[WbMmL^Q[ITYVZM©
WbVZMEªU\3IKMRnrdkS3¢[«¬­ 8LNlIT_VNSO8I/MI®ghIKSUO¯\3deq°OEJ8MVZJVUlLNq±
£@IKITq°OCdtlYdeSUOITS8_]IT_OV[J3MRVsjrde_3ILMIKWbIKMRIKS8gKI:deQ[J3qkITQ[IKSUORL^OdeVNSWbVNM@O3I!¯\3deqkOCqtL^S8¢N\8LN¢NI: 8\]OEL^qtlPVOV
VN²ITM:L[WbMmL^Q[IK@VNMR©[WbVNML^qeq&©rdkS_3lEVNW'IKrJIKMRdeQITSUORlEMRIKqtLsORIT_OVc«¬­deS8ghqe\8_]deS3¢lPOVZMRLN¢NIZ¤]VNJ]ORdkQ[de³TLsORdkVZS&¤
ªU\3ITMn[qtL^S3¢Z\8L^¢ZI)WbITL^O\3MRITlT¤rIhOmg^±B´ES8_@I:MRIKJVNMOYdeSµO8del@J8LNJITMYVZSµO8I_]dk²IKMRIKS8gKITlYIKSUORLNdkqeIT_c rn[OR3I\lPI
VNWOoYV_]dk²IKMRIKSUOYlPOVNMmL^¢ZIYQcLNS8L^¢ZIKMmlK¤^ LNlIT_MI®lPJITghOdejNITqknVNScgm8L^MmLNghOITM<¶8qkI®l(L^S_[MITqeL^OdeVNS8LNq3_3LsOmL^ 8LZlPI®lK±
´:S·dkQ[JVNMORLNSZO_3ITldk¢ZS6_3ITghdtldkVZS¸CLNlcOV¹_]V¹LºZ_]dkMRITghORºdeQ[J3qkITQ[IKSUORL^OdeVNS6V^W¯\3deq°O®±»`aSloORITLN_¸VNW
MRIKqenrdkS8¢cVNS¥J3MRITgKVNS8gKIKJ]ORdkVZS8l¼%LNS8_Q[delRghVZS8ghITJ]OdeVNSlK½¿¾cdeS33ITMdkOI®_WbMVZQÀVZ\3M:_3L^ORL^ LNlIªZ\8IKMRnJ3MRV]ghITlRldkS3¢
 LNgm©r¢NMRVN\3S_#¤rYI@LNSUOIT_O8delCMRIhWbITMITS8ghIdkQ[J3qeIKQ[ITSZOmLsORdkVZSORVIK]JVUlPIIh3LZgÁOqenc)8L^OCdtlCITLZlPnµLNS8_)8LsO
dtl(L^Mm_[ VNOµdeS[OITMQcl(VNW#Ih]J3MRITlRlPdejNITS3ITlRlBL^S8_[VNW&IhÂµghdeIKSghnN±<ÃC3IJ3MV]gKITlRlB8LNl(qkI®LN_[S8L^O\3MmL^qeqknOV!)8LsO
QcL¨ndkS/8dkS8_8lPde¢NUOÄ IYgTL^qeqkI®_QdtlPORL^©ZITlT¤sL^S8_ORV)WbVNMRQ!\3qtLsORI(qeITlRlPVZS8lOLsO0)deqkqU3VZJIKWb\3qkqen IY\8lIT_deSWb\]O\3MRI
deQ[J3qeIKQ[IKSUORL^OdeVNS8l(OVQ[dkrÅÆLNS8_rÅÆQ[L^ORgm[J3deITgKITlBVNWIK]delPOdeS3¢OI®gm3S3VZqkVZ¢Nn!deSµ_3L^ORL^ LNlITlBL^S_[J3MVZ¢NMmL^Q[Q[dkS8¢
qtL^S8¢N\8LN¢NITlYWbVZM)VNJ]ORdkQcL^q#MRITl\3qkORlT±
ÇÉÈEÊË¥Ì¥ÍKÊ)ÎÏ¹ÐÑÈ:ÒÔÓ!Õ'Ö
×ÉØÚÙsÛZÜ0ÝZÞ)ß
àâáhãsäåbæhåbç3èêémë¨ìríîðïráÁíPñ#ëNòTóô#õã^öãsáháKç]á!åbè÷[ø@ïrùhúðû&áhã^ö&å%üsïrùÁãcã¨õï]ý¥ûÄþÿã^æéÚû0ï ]ã3ò
  Ì[Ö'ÕBÓ	
Ê@ÖBÍhÓÌ
 è ùhú&åbæ¥ûÄïrû'ãsáãðáKãsû'ç]áKù¥ç#áã¨õû'ãsáTåÿã^è&ü¨ã¹åbè0åbþbö&åbè ãsã^þÿù/ï]è ç]û<ã^è æÁç&áKü¨ã3ïNäUïáKï]ýãç]áÚç]á
 #ãsá!åbè" ÷[î#$0ï]æÁã^öç3èùhú&ãcáhã^ü¨ã^è8ù%&&åbþbùû&áKç]û'ç3æKï]þ('*),+-
. #á[åbè&åbùhåbï]þ(ý¥ç]ùhåÿärïrùhåÿç3èï]æ&<ç]áKèðç#ùç/(á&æÁùÁáKïrùhåÿç3è!ú&å%þÿãæÁã^ïráKüTú&åbè" 0Úç]áï1 #ãsá!¹þbï]è" 0ï ]ãùÁçö#çï]öí
ärï]è&ü¨ã^ö32cï]è&öè#ç]ùCæÁçï]ö&äUï]è&ü¨ã^ö32c÷[î#ö&ïrùhï[åbèùÁã ]áKïrùhåÿç3è4CøCï]æÁùYû0áhç]û<ç3æhï]þbæ5'*6/6"6/78/9 /:;+þbï]ü<	Úã^ïrù#áhã^æCþbå=]ã
> ç3åbè?<ãsù@ãsã^èÉýA&þÿùhåbû0þÿã[ö#çü0ý¥ã^è8ùhæB&ç]áKö#ãsáû&áhã^æÁãsáhärïrùhåÿç3è4áhãsãè&ï^äå= 3ïrùhåÿç3è4î¹ç3æhùåbý¥û<ç]áhùhï]èùhþ=!/0ïNäUï]å%þbï0þÿã
åbý¥ûÄþÿã^ý¥ã^èùhïrùhåÿç3è&æïráhãû&áhçZäå%ö#ã^ö ï]æý¥ç3è#ç3þ%åÿùhú&åbüÔïráKüKú0åÿùÁã^ü¨ù#áhã^æ¥ùhú0ïrùüsï]è&è#ç]ù<ãã¨õùÁã^è0ö#ã^ö4  è ûÄïráhùhåbüí
þbïráBC!ú#ã^èðùhú#ãD#ãsá<!ã^è" 3åbè#ãï]è&öðùhú&ãæÁùÁç]áTï ]ãý¡ï]è&ï ]ãsá&ç]áKý ç3è#ãåbè&ö&åbäåbæKå=0þÿãý¥çö&þÿã/Äåbùåbæö&å=E¡ü0þÿù/ùÁç
ã¨õû'ãsáTåbý¥ã^èùFåÿùhúärïráKåÿç&æG0ï]ü<]ã^è&ö&æç]áã¨õ#ï]ý¥û0þbãcùÁç¡æ#û&û<ç]áhùä]ãsá!þbïrá< ]ãµö#çü0ý¥ã^è8ùhæB
H ú#ã^èÔùhú#ã&%&0åbþÿù:þbï]è &ï ]ãIï]æû&áhç]û<ç3æÁã^öJ8ùhú&åbæþÿçç/]ã^ö¦þ%å=]ãïK ]ççöÔç]û&û<ç]áhù&è&åbù@!ùÁçáhã^æÁç3þÿä]ãùhú&åbæ5á&æÁùÁáKïUí
ùhåÿç3è4  è&æÁùÁã^ï]ö¸ç/ > &æÁù3LNMBOQPRTS/OVU8MWXZYI[T\]M^Y_MRO-P/O`XaSRScbPedBfM^WgL0\=PRDhfPBhDMib^SW	j&kmlnãüTú#ç3æÁãùÁç1&åbþbö
ïÔý¥çö&þbïráï]è0öÉã¨õùÁã^è&æhå]0þÿã3ÚáKï]ý¥ãç]áðüsï]þ%þÿã^ö	ãsã^þÿùùÁç?D&ãsá!÷[î#(o!ú&ãsáhãK&æhãsáKæ[ü¨ç&þböÉáhãsû0þbï]ü¨ãï]è&ö
ã¨õùÁã^è&öðü¨ç3ý¥û<ç3è#ã^èùhæï]æ!ùhú#ã!æÁãsãµô&ùqp!ú#ãµåbèùÁã^è&ö#ã^ö?&æÁãcç/nãsã^þÿùQï]æùÁç¡çr'ãsáï¥áhãÚãsáhã^è&ü¨ãåbýû0þÿã^ý¥ã^èí
ùhïrùhåÿç3èç]áùhú#ã%&&åbþbùþbï]è" &ï ]ãA#ù!ï]þ%æÁç¡ùÁçÔçr'ãsácï_áKï]ýãç]á?Úç]á[ï]þbþJåbè&ö&æ!ç/)ã¨õû<ãsáKå%ý¥ã^è8ùhæ!áhã^þbïrùÁã^öÉùÁç
÷cîm#âåbè&üsþ]0ö&åbè" æÁùÁç]áKï ]ã/0ç]û0ùhåbýå=s^ïrùhåÿç3èJ8 #ãsá!þbï]è" 0ï ]ã	ã^ïrù&áhã^æ&ãsùhü
H ã¡ú&ïNä]ã¡ü¨ç3è&ö0ü¨ùÁã^ö6ç3è#ã¥ç/ùhú&ã^æÁã¥ã¨õû<ãsáKå%ý¥ã^è8ùhæcï]þbáhã^ï]ö"!/ H ãáhãsû<ç]áhùcåbè¸ùhú&åbæ[ûÄïrû'ãsá[ç3è·ùhú&ãö&åtr<ãsáhã^è&ü¨ã^æ
ã^èùhï]åbþÿã^öu !»ùhú&ãe&æÁãç/[ù@ç ö&åtr<ãsáhã^èùæÁùÁç]áKï ]ã¸ýï]è&ï ]ãsáKæF0ï]æÁã^ö áhã^æÁû<ã^ü¨ùhåÿä]ã^þ=!»ç3è
üKú0ïráKï]ü¨ùÁãsá¡ô0þbã^æï]è&ö
áhã^þbïrùhåbç3è&ï]þBö&ïrùhï0ï]æÁã^æB
v è åbý¥û<ç]áhùhï]èùö#ã^üså%æhåÿç3èwï]æùÁç¸ö#çðïx]ö&åÿáhã^ü¨ùxÉåbý¥û0þÿã^ýã^è8ùhïrùhåÿç3èJç3è#ãy0ï]æÁã^ö æhùÁáKï]å= 3úùcç]áïráKö&þ]!Éç3è»ùhú#ã
æÁã^ýï]èùhåbüsæç/%&&å%þÿù¦ï]æ¹ö&ã^æhü¨áKå=<ã^ö åbè ùhú#ã6ç]áKå= 3åbè0ï]þû0áhç]û<ç3æhï]þazp!ú#ã·ï]þÿùÁãsáKè&ïrùhåÿä]ãwç&þbö ú0ï^ä]ãw<ãsã^è ùÁç
áhã^þ=! ç3è ùhú#ãû&áhã^ü¨ç3è&ü¨ãsû&ùhåbç3è&æéÆï]è&ö ýåbæhü¨ç3è0ü¨ãsû&ùhåÿç3è&æ{kò å%è&ú#ãsáKåÿùÁã^ö$Úáhç3ý ç#á¥ö&ïrùhï0ï]æÁãe #ãsá!êû0áhçü¨ã^æKæhåbè" 
0ï]ü<D ]áhç0è&ö4  è&æÁùÁã^ï]ö4iãmï]èùÁã^ö ùhú0åbæáhãÚãsáhã^è&ü¨ã6åbý¥ûÄþÿã^ý¥ã^èùhïrùhåÿç3è ùÁçâã¨õû<ç3æÁãÉã¨õï]ü¨ùhþ=!|!ú&ïrù¦å%æã^ï]æc!
ï]è&ö$!ú&ïrùåbæú&ïráTö<ç]ùhú åbè ùÁãsáKýæç//ã¨õû0áhã^æhæhåÿä]ã^è&ã^æhæï]è0öêç/ãE¡üsåbã^è&ü^!/ H ãåbèùÁã^è&ö#ã^ö·ùhú&å%æû&áKçü¨ã^æhæùÁç
þÿã^ï]ö6è&ïrù#áTï]þbþ=!ùÁç?!ú&ïrù[ýïB!¸åbè¸ú&åbè&ö&æKå= 3ú8ù}'ãüsï]þbþÿã^ö6ýåbæhùhï]ã^æBï]è&ö¸ùÁç0Úç]áKýA&þbïrùÁã¥þÿã^æhæhç3è&æ!ùhú0ïrù[üsï]è~<ã
&æÁã^ö·å%è~V#ù&áhã¥åbý¥û0þÿã^ýã^è8ùhïrùhåÿç3è0æùÁçÉýåtõ¸ï]è0ö·ýïrùhüKú û0åÿã^ü¨ã^æ[ç/ã¨õåbæhùhåbè" ùÁã^üKú&è&ç3þÿç/ /!·åbè·ö&ïrùhï0ï]æÁã^æï]è&ö
û&áhç/ ]áTï]ýýåbè" ¥þbï]è &ï ]ã^æQÚç]áç]û&ùhåbý¡ï]þ<áhã^æ&þÿùhæB
v æcïæhåbö#ã¨íoã^r<ã^ü¨ù(ùhú#ããsã^þÿù[ã¨õû<ãsáKåbã^è&ü¨ãù#áKè#ã^ö¸ç#ùcï]þbæÁçùÁç?<ãåbè&æÁùÁá<0ü¨ùhåÿä]ãå%èÉùÁãsáTýæ[ç/ü¨ç3ý¥ûÄïráKåbè" ï
û0ïrû<ãsácû&áhç]û<ç3æhï]þ/é-%&0åbþÿùTò!ï 3ï]åbè&æÁùµïá<0è&è&åbè" 0x&ã^æhúêï]è0ö~'ç3è&ã^æxåbý¥û0þÿã^ýã^è8ùhïrùhåÿç3è é`	ãsã^þÿùTò v æcç/ùhú&åbæ
áKåbùhåbè" ðï]è&öâùÁç6ùhú#ã1<ã^æÁùç/ç#áè&ç!þÿã^ö ]ã/qãsã^þÿùå%ææhùhåbþbþEùhú&ã¦ç3è&þ]!V0þbþ:åbýû0þÿã^ý¥ã^èùhïrùhåÿç3è$0ï]æÁã^öâç3è
%&&å%þÿù[éÚùhú&ãï/#ùhú#ç]áKæç/(%&åbþÿùú&ï^ä]ãåbý¥û0þbã^ý¥ã^è8ùÁã^öïûÄïráKæÁãsá®ò
pú#ãáhã^æÁùç/(ùhú&ãûÄïrû'ãsá/åbæç]á 3ï]è&å]s ã^öï]æ5Úç3þbþÿç;!æ  è1ã^ü¨ùhåÿç3èe6 8ã& 3åÿä]ãcï]èçNä]ãsáKäåÿã ç/'ç]ùhúÔ÷[øCïrùhú¹ï]è&ö
ùhú#ã%&&åbþÿùi #ãsá!þbï]è" 0ï ]ã/!ú&å%üKúáhã^þ%åÿã^æú#ã^ïNäåbþ]!Ôç3èðùhú#ã3Úç]áKý¥ãsáiã^ü¨ùhåbç3èã¨õû<ç3æÁã^æùhú#ãµçNä]ãsáTï]þbþYö&ã^æhå= 3è
ç/'ùhú#ã}ãsã^þÿùnÚáKï]ý¥ãç]áå%è&üsþ]&ö&å%è" åÿùhæEû0ú&åbþÿç3æhç]û0úN!/]åÿùhæ:ïráKüKú&åbùÁã^ü¨ù#áhã!ï]è&öãsärï]þ]&ïrùhåbç3èæÁùÁáKïrùÁã /!/ H ã!ùhú#ã^è
ö#ã^æhü¨áTå=<ãåbè ö#ãsùhï]å%þbæcù@ç6÷[î# æÁùÁç]áKï ]ãý¥çö&þÿã^æ¡éVÄï]ü]ã^è&ö&æ®ò)ç3è#ã_0ï]æhã^öêç3è . î ï]è&öêç3è#ã00ï]æÁã^ö ç3è
ïáKã^þbïrùhåÿç3è&ï]þã^è&ü¨çö0åbè" ç/)÷cîm#qoã^ü¨ùhåbç3è:û&áhã^æÁã^èùhææhç3ý¥ãû&áKã^þbåbýåbè0ïrá!<ã^è&üKú0ýïráæùhú&ïrùü¨ç3ý¥û0ïráhãùhú#ã
ë
0ï]ü<]ã^è&ö&æK!åÿùhú·áhã^æhû'ã^ü¨ùùÁçðç#áãsärï]þ]&ïrùhåÿç3è»æÁùÁáKïrùÁã /!/  èã^ü¨ùhåbç3è9DãÔö#ãsùhï]åbþ:ùhú#ã¦þÿã^æKæÁç3è&æ	ã¦þbã^ïráKè#ã^ö
Úáhç3ý-ùhú&ãAãsã^þÿùã¨õû<ãsáKåbã^è&ü¨ã/ICåbè&ï]þ%þ=!1ãû&áhã^æÁã^èù[æÁç3ý¥ãáhã^þbïrùÁã^ö¸ï]è&öm`#ù#áKã3ç]áe<ãç]áKã3ãçr<ãsá[ç#á
ü¨ç3è&üsþ]0æhåÿç3è&æ
  ÎÌ ÓÌz 
åbè0ü¨ã	%&åbþÿùáhã^þbåbã^æç3è÷øCïrùhú4ãµô0áKæÁùö#ã^æhü¨áTå=<ã÷[øCïrùhúe<ãÚç]áhããû&áhã^æÁã^èù/ùhú#ãþbï]è &ï ]ãµåÿùhæÁã^þ=
@  7=  7ED;E5 9"  7 9wn#;q F07YGð;q  7:D w¡9'G3A
x¢U8M[TWgXZYPWgLG[Tf8W@[8S,£M¤S¥b(j&¦QP/OVUKX§£iO-S3P¨N¨WcM^£<£©[8PW^OV£}S¥bQPRAj&kml¨SBªf8Y_M^RTO-«G¬R£f;[[8SW^OS¥bFOVUDX§£­[TWgXZYPWgL
[Tf8W@[8S,£M^®¤X`OIP/\¯£S_[TW¥S/°Xa¨NMg£1±<P,£XaªIb^PNªXV\²X`O`XaM^£ib^SW_YP/RX³[Cf \=P/O`XaSRS¥b£^O`WXVRDh/£<®IRf Y_±M^W£yPRT¨w±SBS/\=M<PR"£^«²x'*6/´,+-
 èùhú&åbæ/æÁã^ü¨ùhåbç3è4ã	!åbþbþTÚçü&æç3èùhú#ãè&ïNäå] 3ïrùhåÿç3è&ï]þ(ï]æÁû<ã^ü¨ùhæ!ç/Yùhú#ãþbï]è" &ï ]ã/
v è÷[ø@ïrùhúè&ïNäå] 3ïrùhåÿç3è¡ã¨õû&áhã^æKæhåÿç3èÉéÆïrïþÿçüsïrùhåbç3èû0ïrùhúÄòEåbæ:ïæÁãB #ã^è&ü¨ãç/(è&ï^äå= 3ïrùhåÿç3èÔæÁùÁãsû0æéÆïUïþÿçüsïrùhåÿç3è
æÁùÁãsû0æ®ò)æÁãsû0ïráTïrùÁã^öy !¥ùhú#ãµæc!ýK<ç3þa v è&ï^äå= 3ïrùhåÿç3èÔæÁùÁãsûåbæ:ö#ãsôÄè#ã^ö !ï]è¦ïUõ#åbææÁû<ã^üsåÿô&ãsáBïè#çö#ã¨íoùÁã^æÁùï]è&ö
æÁç3ý¥ãç]û&ùhåÿç3è&ï]þ<û&áKã^ö&åbüsïrùÁã^æéÆæÁãsãACå= #áhãëNò
¶·¸<¹;ºa»a·^¼½i¹,º@¾ ¿À¿*Á ¶­·¸¹,ºa»a·^¼½i¹;º@¾0Â3ºÃZºI¶­·¸¹,ºa»`·^¼Ä4º-ÅÇÆKÈ
¶·¸<¹;ºa»a·^¼Äoº-ÅÆ ¿À¿*Á ÉqÊN»-Ë^Ä8ÆDÅ^¸c»-Ì »aÅgÍº4ÎÎoºIÏ_·Ð;ÅgÑqÅËº:¼BºJÒaº¤½GÍÅgÐ;»a¸¹,º-ÅºÓrº[¾ÇÔ
Ï·Ð,ÅgÑqÅË<º ¿À¿*Á ¼¹,ÕÅeÖ(º×sº~ÖBº ØU]zoÙÚ ºÖ(º {3z;Ûr{JÙ<Ú ºmÖ(º Ø^Ü,ÜzN]{JÙ<Ú ºeÖBº /Ý/Ø8Nz8urur®]yNÞ8Tus{ÝNx¨{Ø^ÙÚ º
Cå= &áhãëróE÷[ø@ïrùhúÉæc!è8ùhïUõ?Úç]áè&ïNäå= 3ïrùhåbç3èã¨õû0áhã^æhæhåÿç3è0æ
pú#ãïUõ#åbæö#ãsô0è#ã^æEú&ç
ùÁçè&ï^äå= 3ïrùÁã!ùhú&ã!ö#çü&ý¥ã^èùEùÁáhãsã/(pú#ãè&çö#ãsùÁã^æhù:åbæEïô0þÿùÁãsá)ùÁç3]ãsãsûÔç]áEû&á&è#ãè#çö#ã^æ
0ï]æÁã^öêç3èêùhú#ã^åÿáè&ïrù#áhãÉéÚùÁã¨õùCã^þÿã^ý¥ã^èùYïrùÁùÁáKå]#ùÁãZòç]áþbï<ã^þéÚùhï Éç]áïrùÁùÁáKå=#ùÁãè0ï]ý¥ãZòÔø:áhã^ö&åbüsïrùÁã^æïráhã
<çç3þbã^ï]è¥÷øCïrùhú¦ã¨õû0áhã^æhæhåÿç3è0æ)ùhú&ïrùüsï]è_<ãQV&áhùhú#ãsá:ïrû&ûÄþbåÿã^öùÁçè&çö#ã^æB v è&ïNäå= 3ïrùhåbç3è¡ã¨õû&áhã^æhæKåÿç3è¥áhãsù#áTè&æEï
þbåbæhù:ç/è#çö#ã^æ(p!ú#ã!ç]áKö&ãsáå%æö#ãsôÄè#ã^ö_ !¡ùhú&ãö#çü&ý¥ã^èùç]áKö#ãsáGç]áGÚç]áïráKöïUõåbæç]á/ùhú#ãáhãsä]ãsáKæÁãcö#çü&ý¥ã^èù
ç]áKö#ãsá}ç]áI0ï]ü ïráTöðïUõ#åbæqpú&ãcû'ç3æKæhå=0þÿã[ärï]þ]#ã^æiÚç]á¤ßIà/XZ£á[MªX âFMWïráhãµû&áhã^æhã^è8ùÁã^öÉåbè?Cå= #áhã32þÿãÚù v õ#åbæ
Úç]áKý ïû0ïráhùhåbùhåÿç3èç/Cùhú#ãµö#çü&ý¥ã^èù"áhç3ý ùhú#ãµû<ç3åbèùç/@äåÿã ç/@ùhú#ãµü#áháhã^èùè#çö#ã¡éÆæÁãsã3Cå= &áhã328áKå= 3úùTò
pú#ãc÷[øCïrùhúðæc!èùhïUõå%æä]ãsá<ç3æÁãï]è&öärïráKåÿç0æ/æc!èùhï]ü¨ùhåbüµï&áhãsäåbïrùhåÿç3è&æ/ïráhãï^ärï]åbþbï0þÿã¡éÆæhãsãy'*6/´,+Úò
´E 8 3MITjrdeL^OdeVNS ãB]J8LNS8ldkVZS ´E 8 3MITjrdeL^OdeVNS ãB]J8LNS8ldkVZS
¼bS8V^O8dkS3¢r¾ ¨w#^}Z ÎÎ ~ uNz]}ä ÎÎ NØZ]zoÙÚ
| vZ{r{,Ýgårx]{]z ÎÎ ~r~ 8v;Ý]zN]{ ÎÎ NØU]z
ÃÃ Ã ]z3urNzN3rvN]{NÞ,ØÝNÞ3u^zr};ä ÎÎ NØZrzoÙ<Ú Ã Ã O8I/S3V]_]IOMRIKIMVrVNO
@å] #áhã36ó v &áhãsäåbïrùÁã^ö8!èùhïUõ
æ õ#ï]ý¥û0þbã^æç/@÷[øCïrùhú¹ã¨õû&áhã^æhæKåÿç3è&æ/ï]è&öùhú&ã^åÿáï&áhãsäåbïrùÁã^ö¹æ!èùhïUõ¹ïráhã	 3åÿä]ã^è?<ã^þÿç;µó
ç;è é µ8ê;ëoìíNî5ï ï-ðñ ñ/òQó¥ô/õ õDöTì;ðD÷"õ8ø5ïNïÇù"ø ô/ö ú"ûü ü è;ý µ"ê;ëCìíîFïNïÇõìõ8íDø
6
ç;è4þé µ,ðñ ñ/òQóÇÿNù"ø ôö ú"ûDüDü èý µõìõ"íDø
ç û é µî8ø Nêøî"ô"õFï ïcô,÷"õëñNö"µôö ø"õFïDïñî8ø çé ó¥ôõDõDöì;ðN÷"õ8ø5ïNïÇù"ø ô/ö	 ûü üDü ý
ç û þé µî8ø Nêøî"ô"õFï ïcô,÷"õëñNö"µ

8ó@ÿNù"ø ô/ö	 ûü üDü ý

 "!$#&%
%&'(  '&)&%+* )+,
%&'(  '&)&%+* )+,.-&/0.-&('&#+1
1./#2#/3"!4)+5
1./#2#/3"!4)+5+-&(+!462#"!4).5
789;:+4<
= *202'&)+,
*2).'( ,./0
*2).'( ,./0.-&/0-&(4'&#+1
= 0&'+ '&%"!4)+5
= 0&'+ '&%"!4)+5+-&(+!462#"!4).5
>@?BAC 
('&#&1
*&,&, 0"!462D., '
)+*2E2'( = *+'
FGHI$JBKMLN
O I4JBHI4G O FG$K
P L Q Q L$RTS GUVNWI4HBI O S G2U
P LQ Q L4RS GUXJYS Z Q S G UVNWI4HBI O S G U[JS ZQ S G2U
H\2S Q O
F]K^KWN_S Z `4KWI
G2F$a@I]JYVF]H;I
JBIQ P
Cå= &áhã3óE÷[ø@ïrùhúÉè&ï^äå= 3ïrùhåÿç3èÉïUõå%æ
v è ÷øCïrùhú è0ï^äå= 3ïrùhåÿç3è åbæ¥ï]þ]ï!æ¡ãsäUï]þ]0ïrùÁã^öu!åÿùhú&å%è»ï|ªSRO@M<àO/ùhú&ïrùüsïráKáKåÿã^ææÁç3ýã¹åbè"Úç]áKýïrùhåÿç3è ï<ç#ù
ùhú#ãû&áhãsäåÿç&æè&ïNäå= 3ïrùhåbç3è4êî¹ç]áhã¹ü¨ç3è0ü¨áhãsùÁã^þ=!»ï¸ü¨ç3èùÁã¨õù¡ü¨ç3è0æhåbæÁùhæç/ùhú#ãü#áKáhã^è8ùè#çö#ã/Eåÿùhæû<ç3æhåÿùhåÿç3è»åbè
ùhú#ã¦ùÁç]û#íPþÿãsä]ã^þè#çö&ã^þbåbæÁùcï]è&ö»ùhú#ã¡æhå]s ã¡ç//ùhú#ã¡è&çö#ã^þ%åbæÁù1pú#ã¡è#çö#ã^þbå%æÁùµü¨ç]áháhã^æÁû<ç3è&ö0æcùÁçÉùhú&ãáhã^æ&þbùµç//ùhú#ã
ãsärï]þ]&ïrùhåÿç3èâç/ï¸û&áKãsäåÿç0æ÷[øCïrùhú ã¨õû&áKã^æhæhåÿç3è4  èâùhú#ãã¨õï]ý¥ûÄþÿãÔï<çZä]ã/GôõDõ öì;ð ÷8õ"øqï ïÇù8ø8ô/ö8úbBûDüDü è båbæ
ãsärï]þ]&ïrùÁã^öðå%èùhú#ãµü¨ç3è8ùÁã¨õù!ç/Cùhú#ãü#áháhã^èùè#çö#ã/&åa¿ã/)ùhú#ãµç3è&ãcáhãsù#áKè#ã^öeD!eµ8ê;ëoìíNî5ï ï-ðñ ñ/òo
 è¡÷[øCïrùhú4ùhú#ããB &ï]þbåbù@!<ãsù@ãsã^èÔù@ç¥è#çö&ã^æåbæö#ãsô0è&ã^ö_ !¥ùhú#ã[è#ç]ùhåÿç3èÔç/n£gO`WgXVRDh°P\²fMå-¿ã/)ùhú#ãü¨ç3è0üsïrùÁã¨í
è&ïrùhåÿç3è¹ç/@ï]þbþ(ùhú#ãcùÁã¨õùè#çö#ã^æ/åbèùhú#ãæ<"#íoùÁáhãsã/
øEáKã^ö&åbüsïrùÁã^æ@å=#è#ç]ùYú&ï]è0ö&þÿã^öµüsïráhã`&þbþ]![üsï]èþÿã^ï]öùÁç¤0è#ã¨õû<ã^ü¨ùÁã^öáhã^æ&þÿùhæB­#ç]á)åbè&æhùhï]è&ü¨ã(ãú&ïNä]ãiµ ô5ó`ð ý óê ýdc
µ ôqóê ý óað ýec µ ôqóað ô"î ê ý &ùeµ ô5ó`ð ý ó¥û ýgfh µDô5ó¥û ý ó`ð ý   è ùhú#ãêæÁã^ü¨ç3è&ö ç3è&ã/ùhú&ãêþÿãùú&ï]è0ö æhåbö#ã
ã¨õû&áhã^æhæhåbç3è¸ýã^ï]è&æ[ùhú#ãxáKç3ý ùhú#ã¥ü#áháhã^èùcè#çö#ã/Bùhú#ã¥æÁã^ü¨ç3è&ö ô¹üKú&åbþ%öm!åbùhú¸ïyð·üKú&å%þböx8o!ú&åbþbãùhú#ãáKå= 3úù
ú&ï]è&öæhå%ö#ãý¥ã^ï]è0æixáhç3ý*ùhú&ã[ü&áháhã^èùè#çö#ã/ùhú#ãcæÁã^ü¨ç3è&ömô¥üKú&åbþ%ö¦å=Yåÿù/ú&ï]æï	ðüKú&å%þböx8)øEáhã^ö0åbüsïrùÁã^æ/ïráhãcè#ç]ù
ü¨ç3ýýA#ùhïrùhåÿä]ã/
pú#ãï&áhãsäåbïrùÁã^öÔæc!è8ùhïUõ¦üsï]èÔï]þbæÁçþÿã^ï]ö¦ùÁçý¡åbæÁùhï]ã^æ5µ µ,ðñ ñ/òQóYi ý ö#çã^æè#ç]ùáhãsù#áKè¦ùhú#ã!ôùhúy<çç/åbè¡ùhú#ã
ö#çü&ý¥ã^èù  ù ]ãsùhæ¡ã¨õû0ï]è0ö#ã^ö åbèùÁç$µî8øj Dêøî8ô"õ	kDñöjkj ø8ímlFï ïñî8ø µ"êBëoìNíî5ïDï-ð"ñ ñ/òQó;i ý ú&åbüKúâáhãsù&áKè&æ
ùhú#ãµôùhúyðñDñò¦ç/Cãsä]ãsá!ö#ã^æKü¨ã^è&ö&ï]èùQáKç3ý*ùhú#ãµáhçç]ùqpú#ãµü¨ç]áKáhã^ü¨ù!ã¨õû&áhã^æhæKåÿç3èåbæ ç µDµðñ ñò é óYi ý 
÷[ø@ïrùhú åbæïä]ãsá<!ðû<ãsáKýåbæKæhåÿä]ãþbï]è &ï ]ã!ú#ãsáhãç]û<ãsáKïrùhåÿç3è&æ[ïráhã¥ö#ãsôÄè#ã^öðç3è·ï]þ%ý¥ç3æÁùcï]èN!Éù@!û<ãAåÿùhú6æÁç3ý¥ã
åbý¥ûÄþbåbüsåÿù)ü¨çãsáKüsåÿç3èÔá<&þÿã^æ^óYè#çö#ã^æÁãsùhæú&ï^ä]ãcïK<çç3þÿã^ï]è¡äUï]þ§#ãéÚã^ý¥û0ù@!ãB &ï]þbæqÚï]þbæhãZò nãB &ï]þbåbù@!ï]è&öÔåbè#ãB &ï]þbåÿùÇ!

<ãsù@ãsã^è¡è#çö#ã^æÁãsùhæ:ïráhã!ö#ãsô0è&ã^ö¥åbèï]è¥ã¨õ#åbæÁùÁã^èùhåbï]þ"ïB!/ãsùhü v ç]áKý¡ï]þ#æÁã^ýï]èùhåbüsæ(Úç]áE÷[ø@ïrùhúÔüsï]è<ãiÚç&è&ö
åbè '*/6+-  ùåbæ!åbý¥û<ç]áhùhï]èù/ùÁç_]ãsãsû6åbè¹ýåbè0öùhú&ïrù!÷[øCïrùhúÉåbæ!ï¡è&ïNäå= 3ïrùhåbç3èðþbï]è" 0ï ]ãï]è&öðåbùhæ/û#áhû<ç3æÁãµå%æ/ùÁç
åbö#ã^èùhå=V!¦ïæ<"0æÁãsùç/Cùhú#ãµè#çö#ã^æåbè0æhåbö#ã[ï 3åÿä]ã^è¹ö&çü&ýã^è8ù
Z o ;EF&5  7ED wn#;q F07YG¹;5  7ED o ; p G
%&&å%þÿùåbæ@ï[è#ã»û0áhç]û<ç3æhï]þ8ùhú0ïrùJ2ï]æCåÿùhæCè&ï]ý¥ãåbý¥û0þ%åÿã^æC2'ç]áKáhç!æYùhú#ãG<ã^æÁùÚã^ïrù#áhã^æÚáhç3ý æÁãsä]ãsáKï]þ#þbï]è &ï ]ã^æ
x8XVR$Prq PL?XVRsqUNX`ªUutGf8XZ\tOidfM^WgX-Mg£AªPR$ª<S/Y±XZRoMXVRBb^S/WYP/O`XaSR0bWcSY ¨XV°M^W£M_¨P/O-P?£^Sf8WcªMg£AXZRTO-SePedfMWL
WMg£f8\tOvqnX`OVUPuRCM+q £gO`WgfªBO`f8WcM S¥b~XVOV£wSqnRNx'*)/+- pú#ã¸û&áhç]û<ç3æhï]þï]ö&ö#áhã^æKæÁã^æï]þbþùhú#ãwD#ãsá<! áhãB &åÿáhã^ý¥ã^èùhæ
û"Äþbåbæhú#ã^ö& ! H mw'*rñ/+-©#áKç3ý ïö&ïrùhï0ï]æhãû<ç3åbèù(ç/&äåÿã	Uùhú#ãü¨ç]áhãç/C%&&åbþbùBáhã^ï]þbþ=!µåbæYü¨ç3ý¥û&áhã^ú&ã^è&æhåÿç3è&æF' ì/+
éÚärïráKåbï0þÿãnÄåbè&ö&åbè 3æNåÿùÁãsáKïrùÁç]áTæTò<ç3èùÁç]ûç/#÷[ø@ïrùhúéÚç/ > ã^ü¨ù@ýçö#ã^þ-Zè&ïNäå= 3ïrùhåbç3èÄò!åÿùhú&åbè[ïý¥çö&ãsáKè&å=s ã^öK%&#Bí
åbæhúx ø8íDø"êõ	kylDö8ñz{k|DëøNö8ø3íPþbå=]ã[ü¨ç3è&æÁùÁá&ü¨ùK¤#ç]ácï_`&þbþYö#ã^æhü¨áKåbû&ùhåÿç3èç/Eùhú&ãû&áKç]û'ç3æKï]þaÄæÁãsã?'*),+-  èÉùhú#ãáhã^æÁù
ç/:ùhú&ãæÁã^ü¨ùhåÿç3èwã!åbþbþ@ï]ö&ö#áhã^æKæùhú&ãæhï]þbåÿã^èùcï]è&ö·ý¥ç3æÁùcåbèùÁãsáhã^æÁùhåbè 0Úã^ïrù#áhã^æµç/:ùhú#ãþbï]è &ï ]ã/JÚáhç3ý ç#á
åbý¥ûÄþÿã^ý¥ã^èùhïrùhåÿç3èû<ç3åbè8ùç/Cäåÿã	
 è&æhåbö#ãï1%&åbþÿù¤D#ãsá<!/'ùhú&ãã^èùÁá!ðû<ç3åbèù!ùÁçï]è6÷cîm# ùÁáKãsãå%æ¤î8ñê÷yzTø"õT¤î ñê÷yzCø"õ ç b,ì,õ"ø"z }
;~zCíb é !åbþbþ
áhãsù#áTèùhú&ãáhçç]ù)è#çö#ãç/Äùhú#ã/ü¨ç]áháhã^æÁû<ç3è&ö0åbè" !ö#çü&ý¥ã^èùn#áhç3ý ùhú#ã^èç3è4]ùhú&ãö&çü&ýã^è8ùCüsï]è<ãè&ïNäå] 3ïrùÁã^ö
&æhå%è" ÷[øCïrùhú4 v æ/ï]è¦ã¨õ#ï]ý¥û0þbã/ ã[û&áhã^æÁã^èùG<ã^þÿç ïæÁç3þ]#ùhåbç3è¡ùÁçstGfM^WgLváKç3ý?ùhú&ã H mw&æÁã¨íPüsï]æhã^æ3'*rñ+
éÆæÁã^ü¨ùhåÿç3èò5!åÿùhúÔùhú#ãcæhå%ý¥û0þbåÿô0ã^ö¡ü¨ç]áháhã^æhû'ç3è0ö&åbè" &pQ[æµé`@å] #áhãcìòqpú&ã&0æÁã¨íPüsï]æÁãµåbþbþ§&æÁùÁáKïrùÁã^æùhú#ã	&æhãç/
%&&å%þÿùùÁçyD#ãsá<!¦áhã^þ%ïrùhåÿç3è&ï]þ(ö&ïrùhï¡ï]è&öùhú#ãµã¨õ#ï]ý¥û0þÿãµå%æG0ï]æÁã^öç3èÉïô0ü¨ùhåÿç3è&ï]þ(ï/0ü¨ùhåÿç3è¹æhü¨ã^è&ïráTåÿç!åÿùhúe0æÁãsáKæ
åÿùÁã^ýæ!ï]è&ö?0åbö0æ
åÿùÁã^ýæ ö#ùhö
	 '&#2'&E&'&)+,4+$ B&$ 222..4
	 '&#2'&E&'&)+,4+$  &2B&$_+.&.4+24
	 '&#2'&E&'&)+,4+$  = %+*&,&*4
	 '&#2'&E&'&)+,&.&$+2  = %+*&,&*4
Äåbö&æ ö#ùhö
	 '2#&'&E&'&)&," W".  &2.+
	 '2#&'&E&'&)&,".  &2_ 2 B+$.¡"
	 '2#&'&E&'&)&," 24  = %+*&,&*4
	 '2#&'&E&'&)&,+$.  = %+*&,&*4
	 '2#&'&E&'&)&,"  = %+*&,&*4
Cå= #áhãcì#óF#åbý¥û0þbåbô&ã^ö_&pQ[æQÚç]áùhú#ã H mw 0æÁãµüsï]æÁã
pú#ã/ûT#áhû<ç3æÁãç/Äùhú&ã}D&ãsá!é`Cå= &áhã})3òCåbæ)ùÁçü¨ç3ý30å%è#ãåbè"Úç]áKýïrùhåÿç3èÚáhç3ý <ç]ùhú0ìõ8øz ¢
Y~zoí[ï]è&öðCì/î }
Y~zoí
ô0þÿã^æBQpú#ã > ç3åbèðå%æ!û<ãsáÚç]áKý¥ã^öç3è ìõ8øz ñ6éÆþbåbè#ã3:3ò¤pú#ãAD#ãsá<!æKú#ç&þbö?<ãáhã^ï]öÉï]æIÚç3þbþÿçæ¤£EïráKåbï0þbã¦¥"ì
0åbè0ö&æùÁç~ìõ8øz õN÷TíDøè#çö#ã^æ¤áhç3ý ùhú#ã0ìõ8øz§
;~zCíÔö&çü&ýã^è8ù¥éÆþbåbè#ã)3òK&ç]ácã^ï]üKúêåbè0æÁùhï]è&ü¨ã/BärïráKåbï0þÿã¨¥ð
0åbè0ö&æùÁçïcþbåbæÁùCç/ðCì/î õN÷TíDø&áKç3ý ðCì/î }
Y~zoí[æ&üTú¥ùhú&ïrù)ùhú#ã&ìõ"ø"z	ñcäUï]þ]&ãåbæCùhú#ãæhï]ý¥ãï]æEùhú#ã/ç3è#ãç/'ùhú#ã
ü#áháKã^è8ùåbè0æÁùhï]è&ü¨ã¦éÆþbå%è#ã	:3ò5#ç]áã^ï]üKúÉåbè&æÁùhï]è&ü¨ãç/©¥"ìï]è0öeÚç]áã^ï]üKú¸åbè&æÁùhï]è0ü¨ãcç/ª¥ð4&ï¥ù#û0þÿãµå%æû&áhçö&ü¨ã^ö4
p©#û0þÿã^æ[ïráhãùhú&ã^è6û&á<&è#ã^ö !ðùhú#ã¦«¬ ­y® ­Éüsþbï/0æÁã¹éÆþbåbè#ã_9]ò#ç]áµã^ï]üTúêù#ûÄþÿã/(ï¯"ì,õ"ø"z õ÷íDø Ôã^þÿã^ý¥ã^èùµåbæ
ü¨áhã^ïrùÁã^ö éÆþbåbè#ã73ò!åÿùhúüTú&åbþbö#áKã^èBó[ùhú#ã?ìõ8øz ñ éÆþ%åbè#ãësñ8òcï]è&ö î ø NêöTì"õìñ éÆþbåbè#ãë]ëNòµüKú&åbþ%ö#áhã^è6ç/ùhú#ã
è#çö#ã<ç&è&ö¸ùÁç°¥"ìÔï]è&öêïè&ãÑã^þÿã^ý¥ã^èù±¯,ëoì²/ë ðoì/î Ap!ú#ãü¨ç3è8ùÁã^èùµç/ùhú#ãþbïrùÁùÁãsáåbæ[ã^åÿùhú#ãsácùhú#ã¡ã^ý¥û&ù@!
æÁùÁáKå%è" å=ùhú&ãµäUï]þ§#ãcç/¥,ð?ç]áùhú&åbæ/åbè0æÁùhï]è&ü¨ãµåbæ/ùhú&ãµã^ý¥û&ùÇ!è&çö#ãµþ%åbæÁùç]á!ùhú#ãäUï]þ]&ãcç/@ùhú&ãýïUõ#åbýK0ýéÆþbåbè#ã
ëB63òpú#ãû&áhçö&ü¨ã^ös¯8ìõ8øz õN÷TíDø¦ã^þÿã^ýã^è8ùhæµïráKãæhç]áhùÁã^ö~D! ì,õ"øz ñ·éÆþbåbè#ãëB3òï]è&ö6æ#áKáhç&è&ö#ã^ömD!¸ï]è
ì
ç#ùÁãsá¡¯/ö"øj ÷Tí/õjéÆþbåbè&ã^æQï]è&öêëB)3ò
%&#ãsá!?6 Úáhç3ý H mw &æhãµüsï]æÁã^æé[ò
³ Þ,Þs´ØÝâvr}r}~åU+µZ}Zz8u·¶}3Uus{ê{Uw8z ¨{3z^ÜârxBÜNå8z;Ý¶]z8urÝ®]{BØ^êvN3
¸ w¨yUw8z8u¨{~å#s ÙTä vNµ Ú¶Ø;Ý]]z;Ý]zUåµ ¨{3z^ÜârxBÜNå8z;Ý@~AÞ,Þ
¹ º Ý3z8u¨x}^{y»
¼ Ù
½ ´y¾.¿ÁÀ3uÂ&Ã»/Ø8®xÜzN]{4Ù&ÄZ¨{3zgÜ0u'~aÛÜ}ÄBÚ ÃÃ ®{]z^Ü	Ås{UxU8}Zz
Æ ÇÈÉ Àå ÎBÊ /Ø8®xÜzN]{4Ù&Ä<å#s8u<~`ÛBÜ}Ä;Ú ÃÃ å¨ÅN{UxZ}Zz Ò ¨{3zÜ8Ø Ê À8 Ã ¨{]z^Ü8NØ Ó
Ë ÌÍ È ¿ È ØNr{3v®uÙ$À8 Ã rz8urÝ®r{Ø^@¶vÄÎ#Z+µZ}UzÄ;Ú
Ï ¿ ÈÉ"Ð ¿Ã
Ñ º ¨{]z^Ü	ÅN{UxU}Uz»
³WÒ À8 Ã ¨{3z^Ü8ØÓ¶
³³ À8 Ã ]z8urÝ®]{BØ^Ô¶
³_¸ Â&´ Ù$ÀBå"Ú É Í È Ã º w#¨yUwyÅBå#sm»_Üv;ÛJÙ]ÀBå Ã å#¨ Ú º Ã w#¨yUwÅå#sm» ÈÇÕ"È ÄÄ
³W¹ º Ã ®{3z^Ü	ÅN{Zxr}Uz» Õ ¾¿ É ÎÖ ÙT¨{]z^Ü8NØDÚ
³ ¼ Ú
³_½ º Ã Ý3z8u¨x8}N{y»
Cå= #áKã)ói%&#ãsá!16
pú#ãæhã^ýï]è8ùhå%üsæµç/ùhú#ã¡þbï]è &ï ]ã¡åbæcæhå%ýåbþbïrá[ùÁçð÷cî#Bí%&# '³9;+-Ø×jÙ®µmÚ­Ûðüsþbï/&æhã^æü¨áhã^ïrùÁãÔï]è·ç]áKö#ãsáhã^ö þbåbæÁù
ç/)ù#û0þbã^æéÚç3è#ãô&ã^þböeÚç]á!ã^ï]üTú¸äUïráKå%ï0þÿãZò n0ùhú&ãÜ«¬­®­üsþbï/&æhãû&á<0è#ã^æåÿù+n'ùhú#ãÜ® ­ÛmÝ ®Þüsþbï/&æhãµùÁáKï]è&æcÚç]áKýæåÿù
åbèùÁç¥÷[î# éÚùhú#ãüsþbï/&æhãµüsï]èe<ãcæÁãsã^èðï]æïùÁã^ý¥û0þbïrùÁãZò
H ãFï]èùYùÁç[ýï]ãùhú#ã5ç3þbþbç!åbè áhã^ýïráæ¢ßã^üsï/0æÁã}%&&åbþÿùJ0æÁã^æ÷[øCïrùhúï]è&ö	<ã^üsï/&æÁã÷[ø@ïrùhúåbæYïû<çãsá`&þ
è&ïNäå= 3ïrùhåbç3èþbï]è" &ï ]ã/ D&ãsáKåÿã^æ)üsï]è<ãµéÚáhãZòÇáTåÿùÁùÁã^èåbè¥ýï]èD!ö&åtr<ãsáhã^è8ùnT#ùCãBD&åbäUï]þÿã^èùnïB!æn#ç]áåbè0æÁùhï]è&ü¨ã
åbè¥ýï]èD!¥üsï]æÁã^æ&àB÷øCïrùhúû0áhã^ö&åbüsïrùÁã^æüsï]è<ã/áhãsû0þbï]ü¨ã^öD!%&&åbþbù@«¬ ­y® ­üsþbï/0æÁã^æEï]è&ö¥äåbü¨ã¨íoä]ãsáKæKï8  Cãþÿçç/
ïrù3%&&åbþbù!åbè¸ï¦û0áhçü¨ã^ö#áKï]þéÚáKïrùhú#ãsá[ùhú&ï]è6ö#ã^üsþbïráKïrùhåbä]ãZòIï!/Bùhú&åbæüsï]è·ýï]ã¥ïyÄå= Ôö0åtr'ãsáKã^è&ü¨ãåbè¸ùÁãsáKý¡æç/
û<ãsáÚç]áKýï]è&ü¨ã/
%&&å%þÿù5 #ãsáKåÿã^æû0áhã^æÁãsáhä]ã[ç]áKö#ãsá  ùåbæåbýû'ç]áKùhï]è8ùùÁç<ã^ïrá/åbèýåbè&öÔùhú&ïrù/ç]áKö&ãsáåbæè#ç]ùï]þ=ïB!æiã^þ%þ'ö&ãsô0è#ã^öBó
ú#ç; æhú#ç&þ%ö1ãµç]áTö#ãsáè#çö#ã^æü¨ç3ýåbè áhç3ý ù@ç¦ö&åtr<ãsáhã^èùö#çü&ý¥ã^èùhæ á
%&&å%þÿùçr'ãsáKæïvâ8ãämÛ{ã"Þ	åmÛ_]ã!Dç]áKöÉùÁçáhã^ý¥çZä]ãö&û0þbåbüsïrùÁã^æ5pú&åbæáKï]å%æÁã^æ/ù@ç¦å%æhæ#ã^æFCåÿáKæÁù#ùhú#ãè#ç]ùhåÿç3è¹ç/
è#çö#ããBD&ï]þ%åÿù@!Ôú&ï]æùÁç'ã[ö#ãsô0è&ã^ö4 v û&ûÄïráhã^è8ùhþ]!ùhú#ã[ç3è#ã&áKç3ý?÷[øCïrùhú¹ú&ï]æG<ãsã^èüKú#ç3æhã^è1!ú#ãsáhãcè#çö#ã^æïráhã
ü¨ç3ý¥û0ïráKã^ö¹ï 3ï]åbè&æÁù!ùhú#ã^åÿá&£gO`WgXVRDh0°,P\ÀfM^Fã^ü¨ç3è&ö40ö&û0þbåbüsïrùÁã[ã^þbåbý¡åbè&ïrùhåÿç3èÔö#çã^æè#ç]ùû&áKã^æÁãsáhä]ãµç]áKö&ãsáB
v æïÔü¨ç3èä]ã^è&åÿã^èù[æKú#ç]áhùhú&ï]è&öJ4%&0åbþÿùçr<ãsáKæùhú#ãïráháhç ç]û<ãsáKïrùÁç]áéBkòùÁçö#ãsáhãÚãsáhã^è&ü¨ãrãâ®­× éÚùhú&åbæåbæþbå=]ã
ùhú#ãì/î çé ç]û<ãsáKïrùÁç]á!å%è¦÷[øCïrùhúÄò  è0<ç]ùhúüsï]æÁã^æ&ùhú#ãcç]û<ãsáKïrùÁç]áüsï]èç3è&þ=!_<ã[ãsärï]þ]&ïrùÁã^ö¹å=YæÁç3ý¥ãµæÁùÁá<0ü¨ù#áKï]þ
åbè"Úç]áKýïrùhåbç3è é`&pQA(÷cî#BíüTú#ã^ýï]æYãsùhükòâï'ç&ùùhú&ã¥÷[î#
ö#çü&ý¥ã^èùcåbæcï^ärï]åbþbïÄþÿã/A&ç]áåbè&æhùhï]è&ü¨ã/(åbè
ùhú#ãcû&áKãsäåÿç0æã¨õ#ï]ý¥û0þbã/&å=ãµï]æhæ&ýãcùhú&ïrùF÷8 /øNöì/îåbæ/è#ç]ùï]èðæ"#íoã^þÿã^ýã^è8ù/ç/ðCì/î õN÷TíDø#ù/ï]èæã"â® ­×
ïrùÁùÁáKå=T#ùÁã/Bùhú#ã¥ã¨õû&áhã^æhæhåbç3èeðoì/î õN÷TíNø8µDÿ÷ øNöTìî	k¡ú&ï]æcè#ç¹ýã^ï]è&åbè" 0<ã^üsï/&æÁã¥ùhú#ã #ãsá!¹ãsärï]þ]&ïrùÁç]áú&ï]æ
³ç CYC]è éê¤é ?BA  ?ë}ì  ?BA§è  C 9$ ?BC 4 C íî ?BïC2ð
)
è#çµüsþ]&ãi!ú#ãsáhã/ùÁçþbçç/Aç]á H åÿùhúæhç3ý¥ãæÁùÁá<&ü¨ù&áKï]þ#åbè"Úç]áKýïrùhåÿç3èJ]ùhú#ããsärï]þ]&ïrùÁç]áqåbþbþþÿçç/AÚç]á}OVU8M	M\=MYMRO
ùhú&ïrù!ú0ï]æï]è¹ïrùÁùÁáKå=T#ùÁãcç/Cù@!û'ãØãâ0!åÿùhúï¥ärï]þ]#ãcãB &ï]þbæ/ùÁç¡ùhú#ãcäUï]þ§#ãcç/)ïrùÁùÁáKå=#ùÁã¤÷ /øöTìîT
ñ òôó ÈEÈ:ÏÁÖ
õ@ ·F  D7 ¡¦A ;p ,TöA­
pú#ã3 ]ç3ï]þ(ç/(ãsã^þÿù!åbæ!ùÁç¡û&áKçNäåbö#ãµïý¥çö&þ%ïrá!ï]è&öã¨õùÁã^è&æhå=ÄþÿãáTï]ý¥ãç]á<ùÁçy #ãsá!Ô÷[î#(T!ú#ãsáhã30æÁãsáKæ
üsï]è¹áKãsû0þbï]ü¨ãµï]è&öã¨õùÁã^è&ö¹ü¨ç3ýû'ç3è&ã^è8ùhæï]æ/ùhú#ã!æÁãsãµô&ù
÷øù¢ú Ý ú ÛZØÚÜ·ûýü ø Û þ øø ûÿ  ø ÝNÞ ø û'Øû ø°ú û ÙsÛZÜ0Ý ú  ø Ü	 
 ø
pú#ãðô&áKæÁù¡ü¨áTåÿùhåbüsï]þ!ö&ã^üsåbæhåÿç3èuï]æ¦ùÁçâåbæhç3þbïrùÁãðü¨ç3ý¥û0þbãsùÁã^þ=! ùhú#ã #ãsá! ã^è" 3å%è#ãeÚáhç3ý ùhú#ã¸æÁùÁç]áKï ]ã6ý¥çö&þÿã/
pú#ãKç]áTý¥ãsácåbæáhã^æhû'ç3è0æhå=0þÿãÚç]á[û0ïráKæhå%è" "Äýï]æKæhï 3åbè" ï]è&öÉãsäUï]þ]0ïrùhåbè" y #ãsáKåbã^æ+nÄùhú&ãþbïrùÁùÁãsácåbæåbè¸üKú&ïrá< ]ãç/
ýï]è&åbû&þbïrùhåbè ÷cîm#qpú#ã&áTåbö" 3åbè" A<ãsù@ãsã^èe<ç]ùhú¹åbæ/ï]üsü¨ç3ýû0þbåbæhú&ã^öäåbïärïráKåÿç0æ v ø  æB
pú&å%æö#ã^æKå= 3è¡û<ãsáKý¡åÿùhæ:ùÁç&æhã[ýA&þÿùhåbû0þÿã!æÁùÁç]áTï ]ãµý¥çö&þÿã^æãsä]ã^è?!åÿùhú&å%èùhú#ãcæhï]ý¥ã #ãsá!/ H ã[ùhú&åbè¥ùhú&åbæåbæ
ïµáKã^ï]þbåbæÁùhåbü/ï]æKæ&ý¥û&ùhåbç3è<ã^üsï/&æÁã!÷cî#Éö#çü&ý¥ã^èùhæú&ï^ä]ãï]þbþ0æÁç]áKù:ç/Bæhú&ïrû<ã^ææhå=s ã^æö#áKï0å%þbåÿùhåÿã^æCï]è&ö¡ùhú#ãsáhã
åbæè#ç¸ç3è#ã¨íPæhå=s ã¨íoô0ùhæmíPï]þbþGïB! ùÁçêý¡ï]è&åÿû&þ%ïrùÁã¡÷cîm#q)îðç]áhãsçZä]ãsá¡û<ãsç]û0þÿã0!ú#ç6ï]þÿáhã^ï]ö"!»ú&ï^ä]ãùhú#ã^åbáAÆï^ä]ç]áTåÿùÁã
ùÁçç3þbæïráhãÔýç]áhãÔþ%å=]ã^þ=!6ùÁç¸ï]ö&ç]û&ùï¸è#ã ùÁã^üKú&è&ç3þÿç/ /!»å=åbùåbæè#ç3èâåbè8ùÁá&æhåÿä]ã¡ï]è0ö»ü¨ç3ý¥ûÄïrùhå=0þÿãy!åÿùhú»ùhú#ã^åÿá
\]M-hNPNªLcùÁçç3þbæ
pú&å%æï]þ%æÁç¥û<ãsáKýåÿùhæùÁçýï]ãæhç3ý¥ãµåbý¥û&áKçNä]ã^ý¥ã^èùhæ/ç3èç3è#ãµæKåbö#ã&!åÿùhúè#ç¥åbèùÁãsáÚãsáhã^è&ü¨ãcç3èùhú&ãcç]ùhú#ãsáBã
æÁùÁç]áKï ]ãýçö0þÿã^æCüsï]è'ãåbý¥ûÄþÿã^ý¥ã^èùÁã^ön]ùhú#ãiD&ãsá!ã^è" 3å%è#ãüsï]è<ã/åbý¥û0áhçNä]ã^öA!åÿùhúè#ã þbï]è &ï ]ãiã^ïrù&áhã^æ
ç]áè&ã ç]û&ùhåbýå]s^ïrùhåÿç3è&æ+n#ï]è&öãsä]ãsá<!ùhú&å%è" !åbþ%þÄæÁùhå%þbþoç]á<ÔæÁã^ï]ý¡þÿã^æhæhþ=!/0û&áhçNäåbö#ã^öùhú0ïrù!ü¨ç3ý¥û<ç3è#ã^èùhæ!ü¨ç3ý¥û0þ]!
!åÿùhúùhú&ã v ø  
rø û ø ÝrØÀÙsÛZÜ0Ý ú  ø
 èyãsã^þÿùFãcï]ö#ä]çüsïrùÁãcïA ]ã^è#ãsáKåbü¤D&ãsá!¥ã^è" 3åbè#ãI!åÿùhúÔï3 ]ã^è&ãsáKåbüæÁùÁç]áKï ]ãcý¥çö&þÿã/©ßF! ]ã^è#ãsáKå%ü ã[ý¥ã^ï]è
ùhú&ïrùùhú&ã¹æhú&ïrû<ãç/ùhú#ã÷cî#Àåbæ¥è&ç]ùè#ç;!è åbè ï]ö#ärï]è&ü¨ã^ö ï]è0ö ùhú#ãsáhãÚç]áhããsä]ãsá! ö#çü&ý¥ã^èùú&ï]æ¥ùÁç<ã
û&áhçü¨ã^æhæÁã^öï]æïùÁáhãsã/qpú0åbæåbæùÁç<ãcü¨ç3è8ùÁáKï]æhùÁã^öe!åÿùhúïrû0û&áhç3ï]üKú&ã^ææ&üTú¹ï]æI8p .  æ  '*´,+-Tå%þ=!ç#ùÁã'tëB,+
ç]án<ßG6÷cî# æ õùÁã^è&ö#ãsáùhú&ïrùCö#ãsô0è#ãï[ö#çü0ý¥ã^è8ùCæÁû<ã^üsåÿô0üýïrû&û0å%è" QÚáhç3ý ÷[î#ùÁç[áhã^þbïrùhåÿç3è0ï]þa H åÿùhúùhú#ã
 ]áhç;!åbè" cè &ý3<ãsáCç/<þbå= 3úù@ã^å= 3ú8ùÚáhãsãö&ïrùhï0ï]æhãýï]è&ï ]ã^ý¥ã^èùhæ:æc!æÁùÁã^ýæ)ï]þbáhã^ï]ö"!ïNäUï]å%þbï0þÿãGÚç]áEåbè&ö&åÿäåbö0ï]þbæ
ï]è&ö6ü¨ç3ý¥û0ï]è0åÿã^æoãùhú&å%è"åÿùý¡ï]ã^æcû<ãsáã^ü¨ù[æÁã^è&æhãùÁçþÿãsä]ãsáKï ]ã¥ç3è¸ùhú#ã^ý Úç]á& ]ã^è#ãsáKåbü÷cîm# û0áhçü¨ã^æKæhåbè" "
ãsãy'*6/)+ï]è&ö '*69;+Úç]á!ïö0åbæhü&æhæKåÿç3è¦ï]è0ö¹ü¨ç3ý¥û0ïráKå%æÁç3èç/@÷[î#»æhùÁç]áKï ]ãæÁùÁáTïrùÁã 3åÿã^æ
 ø ÿ  ø ÝZÞ ø ûÄØû øú Ù ú û ú Ø ø Øû'Û ø Ý ù Ý ø ÛZÜ0ÝÜ0Ý  YØ!
Û
pú#ã[æÁã^ü¨ç3è&öü¨áKåbùhåbüsï]þÄö&ã^üsåbæhåÿç3èyï]æùÁç¥åbý¥ûÄþÿã^ý¥ã^èù:ùhú#ã #ãsá!¥ã^è" 3åbè&ãåbèÔïè&ï]åÿä]ã&ï!/"D!¦þÿçç/åbè" ïrù}%&&åbþÿù
åbè¹ïû&áhçü¨ã^ö#áKï]þ<áKïrùhú&ãsá!ùhú&ï]è¹ö&ã^üsþbïráKïrùhåÿä]ãKï!Äóùhú#ãæÁùÁá<0ü¨ù#áhãµç/Cùhú#ã3 #ãsá!0!åbþ%þ'ö0åbü¨ùhïrùÁãåÿùhæãsäUï]þ]0ïrùhåÿç3è4
pú#ã	 #ãsá!åbæû0ïráTæÁã^ö¹åbèùÁçïï]è¹ï0æhùÁáKï]ü¨ù!æc!è8ùhïUõùÁáhãsãï]è&ö¹åbèùÁãsáhû&áhãsùÁã^öðï]æåbæ/áKïrùhú&ãsáùhú&ï]è¹ü¨ç3ý¥ûÄåbþÿã^ö4
¸#" &2%$!&'&()()(-+*-,44.,2]/&+210&1(32 +4& 42 +2)& &35'&2'6++ &.2'&'642'6+
:
pú#ã¹ý¡ï]åbè áKïrùhåÿç3è0ï]þÿã?ï]æ¦æhåbý¥ûÄþbåbüsåÿùÇ!/ v è#ç]ùhú#ãsá¡ç3è#ãðåbæ¥ùhú0ïrù¡åÿùï]æ¡è#ç]ù2 ï]è&ö åÿùåbæ¡æÁùhåbþbþè#ç]ù2 üsþÿã^ïrá
!ú&ïrùã^þbæhãü¨ç&þ%öy<ãcö#ç3è#ã/(&ç]áI%&#(ïD&ãsá!_ç&þböy<ãýïrû0û'ã^öåbèùÁçáhã^þbïrùhåÿç3è0ï]þÄï]þ= ]ã0áKï8"#ùFç]á/÷cî#
 #ãsáKåÿã^æ)ùhú0åbæåbææhùhåbþbþç3èí- ]ç3åbè" 6áhã^æÁã^ïráTüKú4xßç]ùhúãsáhãáhã^åbèç]áKü¨ã^ö$ ! ç#á¥ö#ã^üsåbæKåÿç3è ùÁç·æ&û&û<ç]áhùùhú#ã1`&þbþ
%&&å%þÿùµû&áhç]û<ç3æhï]þ-Cå%è&üsþ]&ö&å%è" áhã^ü#áKæKåÿä]ãy`&è&ü¨ùhåbç3è&æï]è0ö ç]û<ãsáKïrùÁç]áKæ¥þ%å=]ãä¬87ÚÚ	Ù« ï]è&öu×·ãÚÛ­®êùhú&ïrù¥ýï]ã
%&&å%þÿùþbçç/þbå=]ãµï ]ã^è&ãsáKï]þBû#áKû'ç3æhãû0áhç/ ]áKï]ýýå%è" ¥þbï]è" &ï ]ã/
9;: Û ø ûÙNØ ü	
 øú û  Ü	 
 ú Ý< ø ÙNØ·û
pú#ã?ÚáKï]ý¥ãç]á ú&ï]æ<ãsã^è ã^è" 3åbè&ãsãsáhã^öu!åÿùhú ã¨õùÁã^è&æhå]0åbþbåÿùÇ!êåbè ýåbè0ö4:ïrùùhú#ãã¨õû<ã^è&æÁãç/û<ãsáç]áTýï]è&ü¨ã/
pú#ãÔï0æÁùÁáKï]ü¨ù¥æc!èùhïUõ»ýï]ã^æ¥åÿùã^ï]æc!êùÁç·ï]ö&öâè#ã ü¨ç3è0æÁùÁá<&ü¨ùhæïrùùhú#ãÔþbãsä]ã^þç//ùhú&ã¦û0ïráTæÁãsáç]áäåbïm0æÁãsáÁí
ö#ãsô0è&ã^ö`&è&ü¨ùhåÿç3è&æB©pú&ãþbï]è" 0ï ]ãüsï]èÔï]þbæÁçK'ãã^è#áKåbüTú#ã^ö¡ö0åÿáhã^ü¨ùhþ=!äåbïK8ï^ärïü¨çö#ã/(pú#ãü¨çö#ã[ú#ã^ïNäåbþ]!0æÁã^æ
ç/ > ã^ü¨ùmíoç]áKåÿã^èùhïrùhåÿç3è¸ï]è&öåbè&ú#ãsáTåÿùhï]è&ü¨ã[ùÁç¡ýï]ãùhú#ãµö#ãsä]ã^þÿç]û0ýã^è8ùç/Cã¨õùÁã^è&æhåÿç3è0æï]è&öè#ã Äï]ü]ã^è&ö&æ!ã^ï]æc!/
=¨ù ÛUØ  Ø> ú ÛZØÚÜ{û?PÜ@ Ù ø  Ü·ûACB ú Û  Ý ú Û  ø Ý¡Û  ú ûD  @Ø!
%Û
 èùhú#ãï0æhã^è&ü¨ãµç/)ï]è¹ï]þ= ]ã&áTïç]á!ùhú#ã3 #ãsá!þbï]è" &ï ]ã/&ç3è&ãæhú#ç&þ%öã¨õû<ã^ü¨ùùhú#ãç]û&ùhåbýå=s^ïrùhåbç3èùÁç_<ãµï]öí
ú#çüEî¹ç]áhãsçZä]ãsá/ç#áï]æKæ&ý¥û&ùhåbç3è¥ùÁçú&ïNä]ãýA&þÿùhåbû0þÿãG0ï]ü]ã^è0ö&æåbè8ä]ç3þbä]ã^ö¡åbè¥ùhú&ãæhï]ý¥ã¤D&ãsá!ç&þ%ö¥áhãB &åÿáhã
ùÁç·ú&ï]è&ö&þbã¦ü¨áhç3æhæÁí-0ï]ü]ã^è&ö ç]û0ùhåbýå=s^ïrùhåÿç3è$!ú#ãsáKãyÚç]áå%è&æÁùhï]è&ü¨ãï~ . î åbý¥û0þbã^ý¥ã^è8ùhïrùhåbç3è ç&þbö$ç]á< åbè
ü¨ç3è&ü¨ãsáhùåÿùhúÉïáKã^þbïrùhåÿç3è&ï]þCö&ïrùhï0ï]æhã/Kpú#ãïráKüTú&åÿùÁã^ü¨ù#áhãç/Gãsã^þÿùcö#çã^æ[è#ç]ù&Úç]á0åböÉùhú&åbæ[æhåbù&ïrùhåÿç3è#ù
áKïrùhú#ãsáGÚçü0æÁã^æç3è÷øCïrùhúç]û&ùhåbý¡å=s^ïrùhåÿç3è4åa¿ã/)ùÁá!åbè" ùÁç¥ãsäUï]þ]0ïrùÁã¤Äåbè&ö&åbè cã¨õû&áKã^æhæhåÿç3è&æ[é Ú­Û¡ï]è0ö ×jÙ®&ò:ï]æ
ãE¡üsåÿã^èùhþ=!ï]æ)û<ç3æhæhå=ÄþÿãZò . &áE!çö#ãQ&ï]ü¨ùÁç]á! v ø  ü¨ç]áháhã^æhû'ç3è0ö&æ@ã¨õï]ü¨ùhþ=!ùÁçµ÷[øCïrùhú¡è&ïNäå] 3ïrùhåÿç3è¥û&áKå%ýåÿùhåÿä]ã^æ
F ø 
 ø  ú ÛZØÚÜ·û
ãsã^þÿù[ùÁáKåÿã^æùÁçö#ã^þÿã 3ïrùÁãï]æcýA&üKú~ç]á¸ï]æåbù[üsï]è6ùÁçùhú#ã0ï]ü<]ã^è&ö44&ùïrùcùhú#ãæhï]ý¥ã¥ùhå%ý¥ãû0áhçNäåbö#ã^æ[ï
üsï]þbþ=Äï]ü ý¥ã^üTú&ï]è&åbæKý åbè»üsï]æÁãùhú#ã00ï]ü]ã^è&ö üsï]è&è&ç]ùû<ãsáÚç]áKý ïm 3åÿä]ã^èâùhï]æcC~pú&åbæ3ï!/:ùhú#ã¦ãsäUï]þ]0ïrùhåÿç3è
ã^è" 3åbè&ãüsï]èç]áâæÁã^ï]ýþÿã^æhæKþ=!!åÿùhúâä]ãsá!»û<çãsáV0þç]á¥ä]ãsá<!»þbåbý¡åÿùÁã^ö Äï]ü]ã^è&ö&æB  ö#ã^ï]þbþ=!wã?ç&þbö þbå=]ã
ãsã^þÿùùÁç¸á&èêç3èâã^ýK'ã^ö0ö#ã^ö»ö&ãsäåbü¨ã^æéÆþbå=]ãøCï]þbý ü¨ç3ý¥û#ùÁãsáKæ®ò!åbùhú»þbå%ýåÿùÁã^öêáKã^æÁç#áKü¨ã^æéÆý¥ã^ý¥ç]á!âï]è&ö
wøHG[ò0ï]þ%þ<ùhú#ãç]á<0<ã^åbè ö&ç3è#ãD!Ôáhã^ý¥ç]ùÁãK0ï]ü]ã^è0ö&æ
ßï]ü]ã^è&ö0æ/ïráhãå%è¡üKú0ïrá ]ãç/ùhú#ãè&çö#ã^æqáKç3ý ùhú#ã÷cîm#·ö#çü&ý¥ã^èùhæåbèùÁãsáTýæ:ç/Yè&ï^äå= 3ïrùhåÿç3è4æÁùÁáKå%è" µärï]þ]#ã
ü¨ç3ý¥û&ùhïrùhåÿç3è4(è#çö#ã^þbåbæhùç]û<ãsáKïrùhåÿç3è&æ[ï]è&ö¸ç#ùÁû&ù3ãsã^þÿùå%æáKã^æÁû<ç3è&æhå=0þbã	ç]á[ùhú#ã¥è#çö#ã^æ[ü¨ç3è&æÁùÁá&ü¨ùÁã^ö~D!
ùhú#ã3 #ãsá!/
õZ 465NA  G]F G3;:53F
pú#ãïráKüKú&åbùÁã^ü¨ù#áhãç/Cùhú#ãAãsã^þÿù}ÚáKï]ý¥ãç]áåbæû0áhã^æÁã^èùÁã^öðåbèeCå= &áhãK:2þÿãÚùipú#ãü¨ç]áhãç/)ùhú#ãæc!æÁùÁã^ý åbæ
ùhú#ã¤ãsã^þbù:ã^è" 3åbè&ãQ!ú&åbüTú¥û0ïráKæhã^æ:ï]è&ö¡ãsäUï]þ]0ïrùÁã^æG%&0åbþÿù)ã¨õû&áhã^æhæhåbç3è&æpú#ãç]û&ùhå%ýå=s ãsáå%æ:è#ç]ù:å%ý¥û0þÿã^ý¥ã^èùÁã^ö
!]ãsùpú#ãã^è" 3å%è#ãüsï]èêï]þbæÁç1<ãã^è#áKåbüTú#ã^ö~ !~8ï^ärïã¨õùÁã^è0æhåÿç3è&æpú#ãã^è" 3å%è#ãüsï]èêåbèùÁãsáKï]ü¨ù!åÿùhú6ùÁç]û&íPþÿãsä]ã^þ
ïrû&û0þ%åbüsïrùhåÿç3è&æäåbï¸ùhú#ãeãsã^þÿù v ø  ï]è&öåÿùhú þÿçíPþÿãsä]ã^þ/ïrû&û0þbå%üsïrùhåÿç3è&æéÚ÷[î# Äï]ü]ã^è&ö&æ®òäå%ïÉùhú&ãI!çö#ã
&ï]ü¨ùÁç]á! v ø  
 Ü ùJ 
 ø  ø 
<K ù¢ù 
ÚØ ú ÛZØÚÜ·ûYÙ pú#ãmáKï]ýãç]á ü¨ç3ý¥ã^æy!åÿùhú ù@ç»ú&ï]è&ö!âïrû&ûÄþbåbüsïrùhåÿç3è&æ^ó¹ïêü¨ç3ýýï]è&ö#íPþbåbè#ã
åbèùÁãsáÆï]ü¨ã éBwG#  òï]è&ö ùhú&ã Kø-û"0þbå%æhú&åbè"  ã^è" 3åbè#ã
é`ãsã^þÿùãsáhä]ãsáðøCï ]ã^æTòùhú0ïrù¹û<ãsáKýåÿùhæùÁç ã^ýK<ã^ö
9
Kweelt API
KSP
W
iz
do
m
m
yS
Q
L
D
O
M
Parser
Evaluator
OptimizerKweelt
Engine
Cache
Node Factory API
CLI
Java Ext.
XML backends
çö#ãB0ï]ü¨ùÁç]á! v ø  éÆæhåbý¥û0þ%åÿô&ã^öÄò
ÃØUrz"´3v8s{/Ø;Ýµ Î Ù@å8v84L]zN3 Ú
Ã/ØU]z6y3zZ{NM/Ø8¨xÜz^]{¿ØØN{4Ù Õ {ÝTryÉØ8+Ã3v^ÜzDÚ
ÃØUrz Î Ù@å8v84L]zN3 Ú
Ã/ØU]z Ç Zus{wä®]/OÛUuÙT®]{¸v;ÛUuÚ
Ã/ØU]z Ç Zus{wä®]/OÛUuÙT®]{¸v;ÛUu¶¦Ã/ØU]z É z3us{¸]{8Ú
Ã/ØU]z Ç Zus{wä®]/OÛUuÙT®]{¸v;ÛUu¶¦Ã/ØU]z É z3us{¸]{¶
P Ý3zUZNvZ{3z Ò`Ó /Ý3zZu/Ú
ÃØUrz Ç Uus{ Î Ù@å8v8)L3zN3 Ú
ÜzZ{UwNØU8u{ØmÜvN#®Ux}UvZ{3zNØU]z }8Zus{u
ÃØUrz É z8us{ Î ÙRQZx8zÝµ zN]yT8zDÚ
åØØ]}Uzrv^ Uu É ÝZx8zoÙ;ÃØZ]z¹"Ú
P Ý3zZUNvZ{]z Î ÙRQZx3z;Ýµ zN]y®8zDÚ
åØØ]}Uzrv^ Uu É ÝZx8zoÙ;ÃØZ]z¹@¶
®]{êNØ8u]®{BØN@¶
®]{ u]4S]zNÚ
Cå= #áKã:óFãsã^þÿù v áTüKú&åÿùÁã^ü¨ù&áhãï]è&ö v ø 
 #ãsáKåÿã^æåbè&æKåbö#ã÷cîm# ö#çü0ý¥ã^è8ùhæùhú0ïrùïráKãÔãsärï]þ]&ïrùÁã^ö ï]è0ö»ùÁáTï]è&æcÚç]áKý¥ã^öD!âï H ã
æÁãsáhä]ãsáB$KøÑåbæï
û&áhçü¨ã^æhæÁç]á}ç]áùhú&ã±wçü¨çç3èã^è 3åbè#ã+T,
 ü ú VU ø û@Ù}H ú#ã^èïK%&åbþÿù@ã¨õû0áhã^æhæhåÿç3èáKããsáKæEùÁçïµö#çü&ý¥ã^èùïcüsï]þbþ0åbæ)ýï]ö#ãùÁçùhú#ã;WKSB¨NMYXJPNªBO-SWgL
ùÁçáKãsù#áKèïZW3SB¨DM^(pú#ã!ã^è" 3åbè#ãüsï]è¦ùhú#ã^è¡üsï]þ%þ&è#çö#ã!ý¥ãsùhú#çö&æ:ùÁçè&ïNäå= 3ïrùÁãùhú#ãö&çü&ýã^è8ù:ï]è0ö ]áKïÔç]ùhú#ãsá
è#çö#ã^æ p!ú#ãáhç3þÿãÔç/ùhú#ã÷cîm# 0ï]ü]ã^è&ö
åbæùÁç·û&áhçNäåbö#ãåbý¥ûÄþÿã^ý¥ã^èùhïrùhåÿç3è&æAç]áè&çö#ã0`&è&ü¨ùhåÿç3è&æéÚ÷[øCïrùhú
è&ïNäå= 3ïrùhåbç3è¹ýï]åbè&þ]!#òï]è&ö¹è&çö#ãµþ%åbæÁùç]û<ãsáKïrùhåÿç3è&æ(p!ú#ãcáhã^æÁùåbæùhú#ãcáhã^æÁû<ç3è&æhå]0åbþbåÿùÇ!¥ç/Yùhú&ã3ãsã^þÿù/ã^è" 3åbè#ã/
õ_õ 4~¡[
pú#ã`&þbþö#ã^æhü¨áKåÿû0ùhåÿç3è ç/ùhú#ãwãsã^þbù v ø  üsï]è <ãÚç&è&ö ç3è ùhú#ã6û&áhç > ã^ü¨ù1ã æhåbùÁã4\, H ãw 3åÿä]ã·ú#ãsáhã
åbè@å] #áhã:28áKå] 3ú8ùÔç3è&þ=! ùhú#ã6ö#ãsùhï]åbþbæ¡ùhú&ïrù¡ã¨õû0þbï]å%è !ú&ïrùÔåbè"Úç]áKýïrùhåÿç3è
åbæ¡æÁã^èùÔùÁç»ùhú#ã0ï]ü]ã^è0ö&æ0!ú#ã^è
ãsärï]þ]&ïrùhåbè" ¥ûÄåÿã^ü¨ã^æ/ç/)ïD&ãsá!/
ï^äå= 3ïrùhåÿç3è åbè0æhåbö#ã¦ùhú#ã¹ö#çü&ý¥ã^èùå%æû<ãsáÚç]áKý¥ã^öâäåbï¸ùhú#ãlì"î@7~ì  ¹ý¥ãsùhú#çö&æ!ú&ãsáhãmôm~ì Éåbæç3è#ãùhú#ã
÷[ø@ïrùhú ïUõ#åbæéÆæÁãsã16 bëNò~ãsû<ã^è&ö&åbè" ðç3è»åÿùhæüsïrû0ï0å%þbåÿùhåÿã^æYùhú#ã¡÷cî# 0ï]ü]ã^è&ö æ&û&û<ç]áhùhæcç3è#ãÔç]áýç]áhã¦ç/
ùhú#ã°lì""î]7~ì  ·ý¥ãsùhú#çö
è&ïrùhåÿä]ã^þ]!/ lìî@7~ì  ç ôy~ì  é åbæ¦ï]þ=ï!ææ&û&û<ç]áhùÁã^ö
è&ïrùhåbä]ã^þ=!/ pú#ãÉç]ùhú#ãsáù@ç
üsï]èw<ãåbý¥û0þÿã^ýã^è8ùÁã^ö6è#ç3è6è&ïrùhåÿä]ã^þ]!âéÆæÁãsã_ ¿ìòpú#ã÷cîm# 0ï]ü]ã^è&ö åbæç3è&þ=!Éü¨ç3è0ü¨ãsáKè#ã^ö~!åÿùhú6ö#çü&ý¥ã^èù
ýï]è&ï ]ã^ýã^è8ùéÚû0ïráKæhåbè "üsï]üTú&åbè" ¦å=YïNäUï]åbþ%ï0þÿãZò0è#çö#ãµè&ïNäå] 3ïrùhåÿç3è¹ï]è&ö¹è&çö#ãcþbå%æÁùç]û'ãsáTïrùhåÿç3è&æ
¹ " &2%$!&'&1648,232+ " ^, )_4&+2+22
¼`" &2%$!&'& 2%,2&],W&+ &%,  23&a)(+&. 
´
pú#ã[÷cîm# 0ï]ü]ã^è0ö¹åbæ/è#ç]ù/ã¨õû<ã^ü¨ùÁã^öùÁçú&ï]è&ö&þbãû&áKã^ö&åbüsïrùÁã^æcb"!ú0åbüKúüsï]è?<ãcïrá0åÿùÁáTïráKåbþ=!ü¨ç3ý¥ûÄþÿã¨õ¦÷[øCïrùhú
<çç3þbã^ï]èü¨ç3è&ö&åÿùhåÿç3è0æ  èüsï]æÁãåbùüsï]è0è#ç]ù0åÿù/æhåbýû0þ=!ýï]ã^æï¥üsï]þbþ=0ï]ü<¡ùÁç_ãsã^þÿù/äåbïùhú#ãì  "Û ö÷ø ç d d é
ý¥ãsùhú#çö-e,ç]áãsä]ãsá! è#çö#ã¡åbùåbæµû0áhçü¨ã^æKæhåbè" "?ãsã^þÿùå%è·ù#áKè !åbþbþCû&áKç/0ï0þ=!6ö#ã^ü¨ç3ý¥û<ç3æÁã¦ùhú#ã¡û&áKã^ö&åbüsïrùÁã
ï]è&ö¸æÁã^è&ö0ï]ü<ÉæÁç3ý¥ãû0åÿã^ü¨ã^æç/:åbùùÁçùhú#ãA0ï]ü]ã^è0ö~ç]áãsäUï]þ§&ïrùhåÿç3è éÆæÁãsã ¿ìò	pú#ãï]ý¥ç&èùç/5ç]á<¹ùhú#ã
ã^è" 3åbè&ãüsï]è6ö#ã^þÿã 3ïrùÁã¥ö#ãsû<ã^è&ö0æç3è¸ùhú#ã0ï]ü]ã^è0ö4ãsã^þbùùÁáTåÿã^æ!ùÁçû0æhúðï]æcýA&üKúç]á¹ùÁçùhú#ãA0ï]ü]ã^è0ö4
#ùý¡å= 3ú8ù/ã^è0ö?#ûðö#ç3åbè ýç3æÁùç/Cùhú#ãç]á1D!åÿùhæÁã^þ=Yäå%ï¥üsï]þbþtí-0ï]ü<æ
õgf hi 9 p ;E9'G  7 ZG]539'GrF0D4
pú#ãG ]ã^è#ãsáTï]þû&áhçü¨ã^æhæCç/Äãsärï]þ]&ïrùhå%è" cï%&åbþÿùD&ãsá!ú&ï]æ)ï]þbáhã^ï]ö"!3<ãsã^èï]ö&ö#áKã^æhæÁã^ö¥åbè6 ¯6  H ãè#ç;
ö#ã^æhü¨áKå]'ã
ú#ç; ï]è¹÷[øCïrùhú¹ã¨õû&áhã^æhæhåbç3èåbæãsäUï]þ§&ïrùÁã^öm&æKåbè" ùhú#ã v ø  
pú#ããsärï]þ]&ïrùhåÿç3è¸ï]þ= ]ç]áKåÿùhú0ýæ}Úç]á&<ç]ùhúãsã^þÿù[ï]è&ö¸ùhú#ãA0ï]ü]ã^è&ö·ïráKãû&áKã^æÁã^è8ùÁã^ö6åbèÉû0æÁãB0ö#çríPü¨çö&ãåbèCå= rí
#áhãK9D H ã3&æÁã$ó

 ý ç]á!þ%åbæÁùhæ^j ú_Úç]á!þbåbæhùü¨ç3è0üsïrùÁã^è&ïrùhåÿç3è¸ï]è&ö¹åbè&ö&ã^è8ùhïrùhåÿç3èý¡ïráæ!þÿçç]û?<ç&è0ö&ïráKåÿã^æ
øCïrùhú æ ärï]þ]&ïrùhåbç3è é`ãsã^þÿùTò
³ ) +#"& 'k42&_)+2+&'6&.-. +  ( +32  "%lm 
¸ )+ #"&4+.4In l 24++'6&+- + m
¹ 0.+42+ " 4+ 4r32  "
¼ 4In lgm
½ 0. +42& "  +4+.$ 
Æ 4Io'n  +8,p04+2*)6&+ %,216&
Ë +%,W &2+. 
Ï +%,W++ &'2 &..
Ñ +.4Inr4
³WÒ + 2+2 ++4 
³³
³_¸
³W¹
³ ¼
lì"î@7~ì  ¦éßï]ü]ã^è0öÄò
) +#"&0$+&*)62B4+q216.&) &2,+.&	
= +22'2 +++  lm 
) & #"&$In<0.4+&*)6.&r216.&.
) & #"&&.4 Cn lm
0.   + $4
c0r+	_. +"s,&,&2+ ; +.4Io)nØ+
4n +.$ 
+.$ n lgm
0.  4&+2
0+ 1n/t±.&u&  4
0 j_4 l  m d¡&cu+  4.&<n)nr& .
 " +.4. Io)nr4. l  m
$Inr++4 
+2 +2++4 
Cå= #áKãK9ó æ ärï]þ]&ïrùhåÿç3èùÁáKïrùÁã 3åÿã^æsó5ãsã^þbùéÆþÿãùTò·ßï]ü<]ã^è&ö éÚáKå= 3úùTò
ãsã^þÿù)æÁû0þbåbùhæ@ï[þÿçüsïrùhåÿç3èû0ïrùhú¥å%è8ùÁçcþÿçüsïrùhåÿç3è¥æÁùÁãsû0æB/!ú&åbüTúïráKã/ãsäUï]þ]0ïrùÁã^ö¥åbèù#áKèAáKç3ý ùhú#ã/ü¨ç3è8ùÁã¨õù:è#çö#ã/
pú#ãy ]áKï]è &þbïráKåÿùÇ!·ç/ùhú#ã¦ùhï]æcæö#ã^þbã 3ïrùÁã^ö ùÁçÉùhú#ã00ï]ü<]ã^è&ö åbæïrùùhú#ãÔþÿãsä]ã^þç/þÿçüsïrùhåbç3è»æÁùÁãsûÄæwùhïráhùhåbè" 
Úáhç3ý-ùhú&ãü¨ç3èùÁã¨õùµè&çö#ã/oãsã^þÿù!û0áhçü¨ã^æKæÁã^æùhú#ãç&ùÁû#ù!ç/:ùhú#ãü&áháhã^èùè&ïNäå= 3ïrùhåbç3è¸æhùÁãsû éÆþ%åbè#ãK:3òï]æùhú#ã
åbè#ûT#ùç/Cùhú#ãè#ã¨õù/ç3è&ã¦éÆþbåbè#ã	73òçö#ã^æ!ïráhãµü¨ç3è0üsïrùÁã^è&ïrùÁã^ö6åbèç]áKö#ãsá!å%èùhú#ãcô0è&ï]þ<áhã^æ<&þÿù
. è·ùhú&ã_0ï]ü<]ã^è&ö»æKåbö#ã/ùhú&ãØlì"î@7~ì   ç ôy~ì   d ñNî8øNõ8ø ;õ d  ö"øNîìNêNô/õ"ø	  é üsï]þbþbæµïráhã¦û&áhçü¨ã^æhæÁã^ö D!·ö#ãÆï/&þÿù
åbèùhú&ã3Úç3þbþÿçåbè" ïB!/}p!ú#ã	0ï]ü<]ã^è&öðô0áKæÁù!üsï]þbþ%æùhú#ãè&ïrùhåÿä]ãdlì""î]7~ì   ç ôm~ì   é ýãsùhú#çöâéÆþbåbè#ãA3ò  ùùhú#ã^è
ïrû&û0þ%åÿã^æCåbèù#áKèùhú#ãè#çö#ãsùÁã^æÁù!éÆþbå%è#ã^æn)289]òCï]è&öùhú#ã/û&áKã^ö&åbüsïrùÁã^æéÆþbåbè&ã^æ72ÄëB3ò)ùÁçcãsä]ãsá!è#çö&ãFÚáhç3ý ùhú#ã/áKã^æ&þÿù
½`v  ?BC}?BA  ?Tè  C "9$ ?BC  Cxw í" C [9]2é ?BC  ?ry é. C{z  C]C|+ð~}x;ð
Æ "  = +2.&'2 + ð
7
æÁãsùç]ùÁãùhú0ïrù!ö#ãsû<ã^è&ö&åbè ç3èùhú&ã	0ï]ü]ã^è0ö4&ùhú#ãµüsï]þbþ%æü¨ç&þböï]þbæhç<ããsärï]þ]&ïrùÁã^öÉè&ïrùhåÿä]ã^þ=!/
   Î/Ê!È:Ì
pú&å%æG0ï]ü]ã^è&öÉåbæùhú#ãö&ãÚï/&þbùFÄï]ü]ã^è&ömç]áùhú#ã	ãsã^þÿùQÚáKï]ý¥ãç]áT  ù/áhã^þ%åÿã^æ/ç3è¹ï]èD!åbý¥û0þÿã^ýã^è8ùhïrùhåÿç3èç/
ùhú#ã3 . î v ø  !ú&åbüTúû&áhçZäåbö&ã^æùhú#ã	Úç3þbþÿçåbè" è&ï^äå= 3ïrùhåÿç3èÉüsïrû0ï0åbþbåbùhåÿã^æsó
 . î v ø  éÆýï]åbèðý¥ãsùhú#çö&æTò
ÃØU]z Ç Uus{·y3zN{Zw#N}NÃØU]z3uÙÚ Ã3v^ÜzZÃØU]z33vN6y]zZ{NOr{r{,Ýgårx]{]z8uÙÚ
ÃØU]z6y3zN{´^Ýu¨{Zw#N}N4ÙÚ ÃØU]z6y3zN{ Ç v8us{NZw#N}ZoÙÚ
ÃØU]z6y3zN{ P Ý3zVBØNxu Õ gå}8®UyJÙ<Ú ÃØU]z6y3zN{Ã3z;Ûr{ Õ gå}8T]yJÙÚ
ÃØU]z6y3zN{ P v;Ý3z^]{ÃØUrzoÙÚ MØ8¨xBÜzN]{·y3zN{y¾+r8zÝNMØ8¨xBÜzNr{4ÙÚ
Õ {ÝT]y·y3zZ{Ã/ØU]z"Ã3vgÜzoÙÚ u¨wNØ;ÝU{ y]zZ{ÃØUrz É µU8zCÙÚ
ÃØU]z Ç Uus{·y3zN{ È }Uz^ÜzN]{u&Îµ É vNyÃ3vgÜzTÙ Õ {,ÝT]y8vgÜzDÚ Ò ~U~r~ Ó
pú#ãÄï]ü]ã^è&öÉåbý¥û0þÿã^ýã^è8ùhïrùhåÿç3è¹ùÁáKï]è&æhþbïrùÁã^æ÷øCïrùhú¸è&ï^äå= 3ïrùhåÿç3èû0áKåbýåÿùhåbä]ã^æ/åbè8ùÁç . î üsï]þbþ%æFç3ý¥ãû&áKåbýí
åÿùhåÿä]ã^æcüsï]è~<ã¥ö&åÿáKã^ü¨ùhþ=!¹ýïrû&û<ã^ö¸ùÁçùhú#ã¥ü¨ç]áháhã^æÁû<ç3è&ö0åbè" y . î ý¥ãsùhú#çö&æ¥éÆþbå=]ãùhú#ãû0ïráKã^è8ùµïUõ#åbæTò4&ùIÚç]á
ç]ùhú#ãsáKæùhú#ãsáhã[åbææÁç3ý¥ãã¨õùÁáKï3ç]á<T(pú&ãýï]åbè¦ö&åtr<ãsáhã^è&ü¨ãI'ãsùÇãsã^è0 . î ï]è&ö¦÷[ø@ïrùhúåbæ:ùhú&ïrùç3è#ã!áhãsù&áKè&æ
ï¥æhåbè 3þÿãcè#çö&ã¤ú&åbþÿãùhú#ãcç]ùhú#ãsááKãsù#áKè&æ/ï¥þbå%æÁùç/@è#çö#ã^æ:îðç]áhãsçZä]ãsáBT . î ö#çã^æè#ç]ùæ#û0û'ç]áKùùhú#ãµè&ç]ùhåÿç3è
ç/)è#çö#ãsùÁã^æÁùï]è&öû0áhã^ö&åbüsïrùÁã/
#ç]áY7Þ åy­	ämÛjÙ®o×	ÙmÚÚjÙ«{ãÞ]	kä	ã/Ú{ãÞ]µï]è0ö®­	åm­â8ã"Þ8 käjãVÚ·ãÞ8~ã[üsï]þbþ&áKãsû'ã^ïrùÁã^ö0þ=!ùhú#ãü¨ç]áháKã^æÁû<ç3è&ö&åbè" 
 . î ý¥ãsùhú#çö&æ!é²8øõ]ô/ö"ø"õÞ8ñDî ø² øNõÞ8ø~Nõjä"ìðTí8ì"j²² øNõ]Dö"øTìñ÷ ä"ì;ðí"ìj²#òo&èùhåbþè#çý¥ç]áhãè#çö&ã^æEüsï]è
<ã[áhã^ï]üKú#ã^öJ5#ç]á â­jäyåy­Þyâ^7yÞÛuãüsï]þbþ²8øõ	åëoìNíîÞ8ñDî8øj cï]è&ö¹ïrû0û0þ=!¡ùhú&ãµæhï]ý¥ãµïUõ#åbæ/ç3èùhú#ãµå%è8ùÁãsáKýã^ö&åbïrùÁã
áhã^æ0þÿù(#ç]á×	ÙmÚÚjÙ«{ãÞ]¡ï]è&ö®­	åm­â8ã"Þ8uãú&ï^ä]ãùÁçáhã^ýïrá<Ôùhú0ïrùsóJb^S/\Z\=SqnXVRDh1RTSB¨DMg£ü¨ç]áháhã^æÁû<ç3è&öùÁç¦ùhú#ã
ö#ã^æhü¨ã^è0ö&ï]è8ùhæç/ùhú#ã?Úç3þbþÿç;!åbè" 6æhå=Äþbåbè" 3æç/ùhú#ã¹ï]è0ü¨ã^æÁùÁç]áKæç/ùhú#ã¹ü#áháKã^è8ùè#çö#ã1!ú&å%þÿã[CWcM<ªM¨/XZRDhRCSB¨NMg£
ü¨ç]áháhã^æhû'ç3è0öðùÁçùhú#ãö#ã^æhü¨ã^è0ö&ï]è8ùhæ[ç/ùhú#ãû&áhã^ü¨ã^ö&å%è" ¦æhå]0þbåbè" 3æç/:ùhú#ã¥ï]è&ü¨ã^æÁùÁç]áTæ[ç/:ùhú#ã¥ü#áháKã^è8ù[è#çö#ã/Kãsã
Cå= #áhã3ç]áùhú&ãµåbè8ù0åÿùhåÿç3è4
v þbï]æÁù/ü¨á<&üsåbï]þ<û<ç3åbèùü¨ç3è&ü¨ãsáKè&æ/ç]áTö#ãsáB(pú#ãcåbæKæ#ã[ú#ãsáhãµåbæùhú&ïrù} . î ö#çã^æ/è#ç]ù/û&áhçZäå%ö#ãï¥ö0åÿáhã^ü¨ù/ý¥ãsùhú#çö
ùÁç·ü¨ç3ý¥û0ïráhãÔù@çêè#çö#ã^æKç]áùhú#ã^åÿááhã^þbïrùhåbä]ã¦û<ç3æhåÿùhåbç3è»åbè»ï6ö#çü0ý¥ã^è8ùwpYç¸ü¨ç3ýû0ïráhãù@ç·è#çö&ã^æ à ï]è&ö  &æhåbè" 1 . î 4ãè#ãsã^ö6ùÁç¹ü¨ç3ýû#ùÁãÚç]á'ç]ùhú¸ùhú#ãþ%åbæÁùç/ï]è&ü¨ã^æÁùÁç]áè#çö#ã^æ&#û·ùÁçùhú#ã^åÿá[ô&áKæhù[ü¨ç3ý¡ý¥ç3èï]è&ü¨ã^æÁùÁç]á"!ú0åbüKúÔýïB! <ã[ùhú#ãcáhçç]ù  s433V&é à ò{?@433R/&é  òEùhú&ã^èC à ü¨ç3ý¥ã^æô0áKæÁù . ùhú#ãsá<!åbæÁã/ùhú#ãû0ïrùhú~Úáhç3ý à éÚáKã^æÁûJ  ò!ùÁçIðü¨ç3èùhï]åbè&æcïüKú0åbþbö6è#çö#ãç/Kpú#ãç]áKö#ãsácåbæ[ö#ãsô0è&ã^ö !ðùhú&ãáKã^þbïrùhåÿä]ãåbè&ö&ã¨õÉç/ùhú&åbæ[ù@çðüTú&åbþbö6è#çö#ã^æpú#ã¥ü¨ç3ý¥ûÄþÿã¨õåbù@!¸ç/ùhú#ãï]þ] ]ç]áKåÿùhú&ý åbæþbåbè#ã^ïrácåbè6ùhú#ãö&ãsû&ùhú6ç/ùhú&ã¥ùÁáhãsã
ï]è&öùhú&ãµýïUõå%ýK&ý-èD&ýK<ãsá/ç/@üTú&åbþbö&áhã^èÔç/Cï¡è#çö&ã/
åbè0ü¨ã¡ùhú#ãý¥ãsùhú#çö»å%æüsï]þbþbã^ö ä]ãsá! ç/ùÁã^è4)ùhú0åbæå%æã¨õû<ã^è&æhåÿä]ã/°ßF&ùùhú#ãsáKãÔåbæè#çÉç]ùhú#ãsáï! <ã^üsï/&æÁãÔùhú#ã
 . î åbèùÁãsáÆï]ü¨ãú&åbö&ã^æEùhú#ãåbý¥û0þÿã^ýã^è8ùhïrùhåÿç3èJ©pú0åbæEåbæEï]þ%þ&ùhú#ãý¥ç]áhã!áKã ]áhãsùÁùhï0þÿãùhú&ïrùè&çö#ã!ç]áKö#ãsáå%æEùÁáKåÿäåbï]þ
ùÁçü¨ç3ý¥û#ùÁã¥ö&áKåbè" ûÄïráKæhåbè" "C !ðåbè&ü¨áhã^ýã^è8ùhåbè ¦ïü¨ç&èùÁãsácãsä]ãsá!ðùhåbýãK!]ç#ácý¥ãsãsùcïè#ãÑè#çö#ã/&pú&åbæåbæ
ësñ
ã¨õ#ï]ü¨ùhþ=!w!ú&ïrùå%æµö#ç3è#ãåbèêùhú#ã÷ãsáKü¨ã^æå%ý¥û0þÿã^ý¥ã^èùhïrùhåÿç3è% K!åbùhú·ïðý¥ãsùhú#çöêüsï]þbþbã^ö ² øNõÞ8ñDî øã"î8øy~ çé ùhú&ïrù
áhãsù#áTè&æ!ï]è ì"õ"øy²8øöärï]þ]#ã/ . áKö#ãsáüsï]è¸ùhú &æI'ãü¨ç3ý¥û#ùÁã^ö¸ïrùùhú#ãü¨ç3æhùç/Eç3è&ãè &ý¥ãsáKå%üsï]þ(ü¨ç3ý¥û0ïráKå%æÁç3è4
#ç]áï]èN!ç]áKö#ãsáhíPïBïráhãK #ãsá!/#ùhú#ãåbý¥û&áhçZä]ã^ý¥ã^èùåbæiÆïráQáKç3ý è#ã 3þbå= 3å]0þÿã¥éÆæÁãsãAã^ü¨ùhåÿç3è:3ò
¡ ÐÑÈÏhÎÖ<ÍKÓÌÎÏÎ/ÊÈ:Ì
pú#ãsáKãïráhã¥ýï]èD!mïB!æcùÁçã^è&ü¨çö#ã÷[î# åbèÉáhã^þbïrùhåbç3è&æ¤#ù¤ã¥ï]þÿáhã^ï]ö!ðæhï]åböãüTú#ç3æÁã¥ùÁç1 ]ç?Úç]á¤ ]ã^è&ãsáKåbü
ç3è#ã^æ æ ä]ã^èùhú#ã^èJ&ùhú#ãsáhãµïráhãýï]èN!ç]û&ùhåbç3è&æ5ãsã_'të¨ì/+­ç]á!ï]è¹çNä]ãsáhäåÿã ç/)æÁç3ýãµç/Yùhú&ã^ý?
#ç]á¤ãsã^þbùãú&ï^ä]ãå%ý¥û0þÿã^ý¥ã^èùÁã^öùhú#ãµæhüTú#ã^ý¥ãµû0áhç]û<ç3æÁã^öåbè'*6/:,+-&ç3è¹ùÁç]ûðç/@ùhú#ãîm!"%#£¢¤¦¥;§+¨,(pú#ã
áhã^ï]æÁç3è$Úç]áîm!"%&#|ï]æùhú&ïrùåbùåbæþ%å= 3ú8ùÇã^å] 3ú8ùÚáhãsã¦ï]è&ö$!åbö&ã^þ=!&æhã^ö»åbèê÷[î#BíPïïráhãã^èäåbáhç3è&ý¥ã^èùhæ
pú&å%æ&ç]áKü¨ã^ö &æcùÁçðï]æhæ<&ý¥ã¥ä]ãsá!·þbåÿùÁùhþbãå%è·ùÁãsáKýæcç/}%# üsïrû0ï0åbþ%åÿùhåÿã^æ[æhåbè&ü¨ã¡îm!%&#
ö&çã^æµè&ç]ùæ#û&û<ç]áhù
%&#(íÇ7/6	Úã^ïrù#áhã^æþbå]]ã!è#ã^æÁùÁã^ö1 #ãsáKåÿã^æ:ç]áãsä]ã^è1&è0åÿç3è4{pú#ã!áKã^ï]æÁç3è0ç]áùhú#ã[æhüKú#ã^ýãåbæùhú&ïrùåÿùö0åtr'ãsáTæ(Úáhç3ý
ùhú#ãùÁáKï]ö&åÿùhåÿç3è0ï]þ&ã^ö" ]ã¨íoä]ãsáhùÁã¨õÔã^è&ü¨çö&åbè" ï]è0ö¦åÿùüsï]è¦ï]è0æcãsáû0ïrùhú0D&ãsáKåÿã^æ(åÿùhú#ç#ùEùhú&ãè#ãsã^öyÚç]áùÁáKï]è0æhåÿùhåÿä]ã
üsþÿç3æ&áhã/"ã^ïrù&áhãµùhú&ïrù!å%æ/è#ç]ù!æ#û0û'ç]áKùÁã^öy !¹îe!%&#q
©@ ªi F&5 i( F^«¬µG3AEF®­°¯*F0758C=  7:D
H ã[è#ç û&áhã^æÁã^èù:ùhú#ãýï]åbèå%ö#ã^ï]æEùhú&ïrùæ#û&û<ç]áhù)ùhú&ãã^è&ü¨çö&åbè" æKüKú#ã^ý¥ã/5ãsãA'*6/:,+Cç]áùhú#ã}`&þbþ#ö#ãsùhï]å%þbæpú#ã
ã^è&ü¨çö&åbè" !å%þbþC'ãµö&ã^æhü¨áKå=<ã^öÔç3è¹ïüTúD&è¦ùhú#ã~¢U8Mk MW¥ªU PROGS¥bq±MRXaªMG ! H åbþ%þbåbï]ý ú&ï]ã^æÁû<ã^ïráhã+²
æ ä]ãsá<!ç]áKö ç/[ùhú#ãð÷[î#Àö&çü&ýã^è8ùÉéÆå-¿ã/|ç]áKö&æùhú0ïrù<ã^þÿç3è" ·ùÁçêùÁã¨õù¡ã^þÿã^ýã^è8ùhæ/è#ç]ù¦ïrùÁùÁáKå=#ùÁã^æ®òåbæ
åbè&ö&ã¨õã^öï]üsü¨ç]áKö0åbè" ¥ùÁç¡åÿùhæç]áKö#ãsáç/Cïrû&û<ã^ïráKï]è&ü¨ãå%èùhú#ãö#çü&ý¥ã^èùéÆæÁùhïráhùhåbè áhç3ý+ëNò
pú#ãcûÄþbïB!/åÿùhú1ç]áTö&æåbè&ö&ã¨õã^ö
º P Ç OÖ vNx]{UwNØÝ Ê³N³ Õ w8vVL3z8u®3zrv;Ýrz ³/³ »
ºÉ Â ÉÇÈ » É w3z´3z;Ý¨w3vN]{µ0Ø,äN¶C·3zNUNzV¸ º Ã É Â ÉÇÈ »
º P È ¿ Õ ¾ÃNO È »
ºÉ Â ÉÇÈ »3MÝ]v^ÜvZ{Zu4¹ P z;ÝuØN8vrzVº º Ã É Â ÉÇÈ »
º P È ¿ Õ ¾ÃNOy» É w8z/»ZM Ð¼È½ ¾´¾C· È Ã Â4 È ´À¿ º Ã P È ¿ Õ ¾.ÃNOy»
æ ä]ãsá<!è&çö#ãµå%è¹ïö#çü&ý¥ã^èù!åbæQ0è&å] #ã^þ=!¦å%ö#ã^è8ùhåbô&ã^ö1D!åÿùhæè&ï^äå= 3ïrùhåÿç3è&ï]þû0ïrùhú?Úáhç3ý ùhú&ãµáhçç]ùFpú&ãcû0ïrùhú
åbæn&è0å]D&ãå]Äè&ïNäå= 3ïrùhåbç3è¡åbèç3è&þ]!û<ãsáÚç]áKý¥ã^öç3è¥ùhú&ã!üKú&å%þböïUõåbæB v £XVYI[T\]Mq[8P/OVUµåbæ)æ0üKúïµüsï]è&ç3è&åbüsï]þ#÷[øCïrùhú
ã¨õû&áhã^æhæhåbç3è?!ú#ãsáhãcùhú&ãåbè&ö#ã¨õÔäUï]þ§#ã^æú&ïNä]ã3<ãsã^èáhã^ý¥çZä]ã^ö4Gpú#ãµï]ö#ärï]è8ùhï ]ãç/F£XVYI[T\=MI[8P/OVUZæåbæ/ùhú&ïrù!ãsä]ã^è
Úç]á!þbïrá ]ãö&çü&ýã^è8ùhæ#ùhú&ãµèD&ýK<ãsáç/Cæhåbý¥û0þbãû0ïrùhú0æåbæQ&æ<&ï]þbþ=!_ &åÿùÁãµæKýï]þbþa
æ ä]ãsá<!»è#çö#ãüsï]è è#ç; 'ãö#ãsôÄè#ã^öD!'óÔï6áKããsáhã^è0ü¨ãÔùÁç·ùhú&ã¹ö#çü0ý¥ã^è8ù¥åÿù<ã^þÿç3è" 3æùÁç"åÿùhæK[8P/OVU6ï]è&ö åÿùhæ
[8S,£gXVO`XaSRpú#ãû<ç3æhåÿùhåbç3è6ç/ïðè#çö#ãåbæï]þ=ï!æö#ãsô0è&ã^öwD!·ïðû0ï]åÿá^óÁ-£gO-PW^OV®KM^RT¨)Â;e#ç]áùÁã¨õùè#çö#ã^æ5£gO-PW^O
Ë " &2%$!&'&1648,232+ " ^, )_4&16+2.&-/Ã
Ï`" &2%$!&'&()()(%,^VÄÅ.],2]
ÑxÆ 4B:.í è î4ÇÉÈ2 é¡7{2B: ð
ë]ë
ÊHËpÌ/ÍÌ/Î 
3vZ{Uw	Â)M # z }+# }Zz
Ï Ð Ï Ñ Ñ
Ò Ð Ó Ô Ï
Õ Ô Ò Ö Ï
Ö Ö Ó Ï)Ð Ï
× Ì/Ø 
3vZ{Uw	Â)M 3vr}^x8z # }+ 
Ù É w3zÚ]z;Ý¨w8v^]{Ø,ä®·3zN#ZNz Û Ü
Ù MÝ]v^ÜvZ{Zu P z;ÝuBØN8vrz Ý Þ
Þ É w3zÚM Ð¼È ¾´£· È Ã Â4 È ß Û1à
KT)á%¦âÄ Ì
8vZ{Zw	Â)M vZ{r{N]v]}^x8z # z
ã Õ w8vVL]z8u¨8zrvÝ3z à à
ä 31å
8vZ{Zw	Â)M 8vZ{Uw3z;ÛU
Û P Ç OÖ
ã P Ç OÖ Ã |VO ÐmÉ Í ¾¿
Ù P Ç OÖ Ã É Â ÉÇ"È
Ü P Ç OÖ Ã P È ¿ Õ ¾ÃNO È
Ý P Ç OÖ Ã P È ¿ Õ ¾ÃNO È Ã É Â ÉÇ"È
Þ P Ç OÖ Ã P È ¿ Õ ¾ÃNO È Ã P È ¿ Õ ¾Ã/O
Cå= &áhã3´óqpú#ãcã^è0ü¨çö&å%è" ç/@ùhú&ãKú&ï]ã^æÁû<ã^ïráhãcû0þ%ïB!
éÚáhã^æÁûM^RT¨Zòü¨ç]áKáhã^æÁû<ç3è&ö&æùÁç6ùhú#ãåbè&ö#ã¨õêç/ùhú#ãô&áKæÁùéÚáhã^æÁû þbï]æÁùTò3ç]áKö4 #ç]á¥ã^þbã^ý¥ã^è8ù¥è#çö#ã^æQ£gO-PW^O/åbæ
ö#ãsô0è&ã^öÉï]æ[ïÔû0ï]åÿá^ó/ùhú&ãåbè0ö#ã¨õ¹ç/:ùhú#ãô&áKæhù}ç]áKö éÚç]áµñ8òùhú0ïrùïrû&û<ã^ïráKæ¤<ãÚç]áhãùhú&ãã^þÿã^ýã^è8ù[ç]û<ã^è&åbè" ¡ùhï "
ï]è&öùhú&ãµç]áKö#ãsáç/Cïrû&û<ã^ïráKï]è&ü¨ãç/@ùhú&ãcç]û'ã^è0åbè" ùhï "ÄæÁùhïráKùhåbè" Úáhç3ý1ùhú&å%æGç]áKöJqpú&åbæ/æhã^ü¨ç3è&ö¹åÿùÁã^ý+éÆüsï]þ%þÿã^ö
M^\]M^Y_MROFXZRT¨DMàZòåbæ!è&ã^ü¨ã^æhæhïrá!?Úç]áüsï]æÁã^ææ&üTúÉï]æ

`æ"øoìDêø \ ¯ µÛ{ãÛÚ­	¯­®jäÙmÞ]7­	¯mÛ·ãÛÚ­	

hó(£^O-PW^OÚç]á
ùhú#ã!æhã^ü¨ç3è&ör¯mÛ·ãÛÚ­j[ã^þÿã^ýã^è8ù(åbþbþ <ãéÚì"¯3ò)æhå%è&ü¨ãùhú#ãç]û<ã^è&å%è" [ùhï ü¨ç3ý¥ã^æåbè/çxèû<ç3æhåÿùhåbç3è¥ïùÁãsáùhú#ãQç]áKö
!åÿùhúÉåbè&ö#ã¨õì"M^RT¨åbæö#ãsô0è#ã^öÉæhåbýåbþ%ïráKþ=!/i#ç]ácï]èÉïrùÁùÁáTå=#ùÁãè#çö&ã/J£gO-P/WgOCï]è&öuM^RT¨ïráhããBD0ï]þùÁçÔùhú#ãy£gO-PW^O
ärï]þ]#ãcç/@ùhú#ãµû0ïráhã^èùã^þÿã^ýã^è8ùè#çö#ã/
pú#ãã^èùhåÿáhã¥ã^è&ü¨çö&åbè æKüKú#ã^ý¥ãüsï]èêùhú#ãsáhãÚç]áhã<ãö&ã^æhü¨áKå=<ã^öD!Úç#ácáhã^þbïrùhåÿç3è0æéÆæÁãsãCå= #áhã´3òåÿùhú6ùhú#ã
ç/äåÿç0æcè#ç]ùhïrùhåÿç3è&æsó§|CìÔï]è&öí|Tì0ç]áç]áKö·ï]è&ö6þbï]æÁùcåbè0ö#ã¨õ{nøìÔï]è0ö íNøì_Úç]ácã^þÿã^ý¥ã^èùµï]è&ö6þbï]æÁù[ã^þÿã^ý¥ã^èù
åbè&ö&ã¨õ{nãâ1ç]á¤ôõëã"âC H ãú&ïNä]ãç3ýåbùÁùÁã^öùhú#ã3î8ñ"ê ã"âÔü¨ç3þ]&ý¡è4
©Z >­(ZG]F 9'G  6G]539B7q p 9'G  Y7 G/ > o ¯
pú#ã¦ç]áKå= 3åbè0ï]þ)û0ïrû<ãsá0'*6/:/+ý¥ã^èùhåÿç3è&æï¹ùÁáKï]è0æhþbïrùhåÿç3è»ç//÷I%&# '*6/6,+GD#ãsáTåÿã^æåbèùÁç%&##ùµ÷I%&# ö&çã^æè#ç]ù
æ#û0û'ç]áKùEï]þbþ&ùhú#ãè&ï^äå= 3ïrùhåÿç3èÔïUõ#åbæ:ç/B÷[øCïrùhú4 H ã[û&áhã^æÁã^èùq<ã^þÿç;
ùhú#ãùÁáKï]è&æhþ%ïrùhåÿç3èÚç]áùÇçïUõ#åbænpú#ãç]ùhú#ãsá
ïUõ#åbæüsï]èe<ã[ùÁáKï]è&æKþbïrùÁã^ö¹æhåbý¡åbþbïráKþ=!/(ãsãy'*6/+Jç]áùhú#ãV0þbþ<ö#ãsùhï]åbþbæ
#ç]áùhú&åbæã^è&ü¨çö&åbè" "" #ãsáKåÿã^æ/ïráKãµæhþbå= 3úùhþ=!¡ö&å=r'ãsáhã^èù&ö#ãsû<ã^è&ö&å%è" ç3èùhú&ãè&ïrù#áhã[ç/@ùhú#ãü#áKáhã^è8ù/è#çö#ã¡éÚùÁã¨õù
ç]áÔã^þÿã^ý¥ã^èùTò v þbæÁç"!æhç3ý¥ãÉïUõ#åbæ¦áhãBD0åÿáhã¹ùÁç ý¥ãsá ]ã6è#çö#ã^æ¡ü¨ç3ý¡åbè"  Úáhç3ý ö&åtr<ãsáhã^èù¡áhã^þbïrùhåbç3è&æ %&&ãsáKåÿã^æ
ïráhãû0ïráKï]ýãsùÁãsáKå=s ã^ö!åÿùhú¸ï¦ü¨ç3èùÁã¨õùµè#çö&ãéÚùhú#ã¥è#çö#ãKáhç3ý !ú0åbüKúÉùhú#ãè&ï^äå= 3ïrùhåÿç3è6æÁùhïráhùhæ®ò  è~Cå= #áhã7 
åbè"Úç]áKýïrùhåbç3èáhã^þbïrùÁã^ö¥ùÁçµùhú&ã!ü¨ç3è8ùÁã¨õùè&çö#ãå%æCû&áhã^æÁã^èùÁã^öåbè¥ïµæ<D&ïráKãi'çNõC  è¥ùhú#ã/ã¨õ#ï]ý¥û0þÿã^æ('ã^þbçÀéåm¬{ãÚâ
â ­	äåm­Þâ87ÞÛ&ò ã	åbþbþ2_ç]áæhåbý¥ûÄþbåbüsåÿùÇ!A2¦ç3è&þ=!ü¨ç3è&æhåbö&ãsá/ã^þÿã^ý¥ã^èù!è#çö#ã^æ
 è?<ç]ùhú¹üsï]æÁã^æùhú#ãµáhãsù#áTè#ã^ö¹è#çö#ã^æú&ïNä]ãùÁçy'ã^þbç3è" ¥ùÁçùhú#ãæ"&ùÁáhãsãú&åbüKúðåbý¥û0þbåbã^ææhç3ý¥ãü¨ç3è&æÁùÁáTï]åbè8ùhæ!ç3è
ùhú#ã¦|Cìï]è0ö$í|Cì¦ärï]þ]#ã/&ç]á±åm¬{ãÚyâ ã¦ýK&æhùµï]þbæÁç¹üKú&ã^ü·ùhú&ïrùµùhú&ã¥û0ïrùhúêåbæµïç3è&ã¨íPæÁùÁãsû ã¨õùÁã^è&æhåÿç3è éÚç3è#ã
ã¨õùÁáKï0µò H ú&ïrù[åbæå%è8ùÁãsáhã^æhùhåbè" !åbùhúùhú&åbæ!ã^è&ü¨çö0åbè" åbæ!ùhú&ïrùè&ïNäå] 3ïrùhåbè" ¡ùhú&ãö#ã^æhü¨ã^è&ö0ï]è8ùïUõåbæåbæ!üTú#ã^ïrû<ãsá
ëB6
ùhú&ï]èÉùhú#ãüTú&åbþböÉïUõå%æéÆåbèðùÁãsáKýæç/)ùhú#ãü¨ç3ýû0þÿã¨õ#åÿù@!ç/)ùhú#ã #ãsá!&òQpú&åbæåbæùÁç0<ãü¨ç3è8ùÁáTï]æÁùÁã^ö~!åÿùhúðç]ùhú#ãsá
ã^è&ü¨çö&åbè" ¹éÆæÁãsã1'të¨ì/+ÚòF!ú&ãsáhã<â­jäåm­Þyâ^7ÞÛ¥áhãB &åÿáKã^æ/æÁç3ý¥ãµùÁáKï]è0æhåÿùhåÿä]ãµüsþÿç3æ<#áhã/
 "   -$)$
('2#&'.2,v120/E'2#&'&E&'&)&,   = *&, 
3&2'&0&' ^,W.+&!4%n +^,_.&&!4%
*2)2% %,M32  " !$%nr^,W+2  " !4%
*2)2% %,M32  " 162#"!ca&'  &^,W32  " '62 oqéx&'êNé
*2)2% %,M32  " 162)/ ,r#!ca&'  +^,M32  " 162 oëéx&1ê4&'êNé
*2)2% ^,g("r'n  +8,(" * )&% ^,c("  n  +8,("
/02%&'&06)ì^,("¡8, .
&.&  &+2+-$'$
('&#&'. ,Ø120/4E'&#&'&E2'&)+,   = *&,2
3&&'&0&' ^,_.&&!4%n  +^,W.+&!4%
*2)&% %,W32 " !4%n8,W32  " !4%
*2)&% ^,(" 'n . +^,(
*2)&% ^,(  n  +^, ("
/0&%&'&0r6)ì ^,(<^, +
Cå= #áhã	7ó5pYáKï]è&æKþbïrùhåÿç3èç/@÷øCïrùhú¹ùÁç1%&#
©_õ hi 9 p ;E9'G  7
æ ä]ãsá<![è0ï^äå= 3ïrùhåÿç3èµæÁùÁãsûåbæ<ãsäUï]þ§&ïrùÁã^öæÁãsûÄïráKïrùÁã^þ=!¥éÆæÁãsãF ¿ìò#ç]áYï]èã¨õû0áhã^æhæhåÿç3ècþ%å=]ãqµDµ"ì,õ"øz õ÷TíNø8µî8ø Nêöì""õìñ4
ãsã^þÿùBô&áKæhùBã¨õû0ï]è0ö&æBåÿùBùÁç¤µNî ø Dê/ø"î"ô8õjkNñNöjk	 /ø íylFïDïBñDî8ø çé µ"êBëoìíî5ï ï<ì;õ"ø"z õN÷íDø µ"ê;ëCìNíîFï ïÇî8øj Dêöì"8õTìño
 ùùhú#ã^èðæhã^è&ö&æï¦â ­jäyåy­Þâ^7yÞÛ	kÙ®jkä­Ú× #ãsá!ÔùÁç¡ùhú&ãö&ïrùhï0ï]æÁã/i#ç]áã^ï]üKú¸è#çö#ãÚáhç3ý1ùhú#ãáhã^æ&þÿù/æÁãsù'åÿù
æÁã^è&ö0æcïå¬8ãÚyâ~D#ãsá<!¸ï]è&öêô0þÿùÁãsácç#ùµùhú&ãáhã^æ&þbùhæ[ùhú&ïrùïráhã¡è&ç]ùì,õ"øz õ÷TíNøpú#ã^èwÚç]áµã^ï]üKú»áhã^æ0þÿù(åÿù
æÁã^è&ö0æ/ï]è#ç]ùhú#ãsáåm¬8ã"Úâ0 #ãsá!ï]è&öô0þbùÁãsáKæç#ù/ùhú#ãµáKã^æ&þÿùhæùhú&ïrùïráhãè#ç]ùQî8øj Dêöì"8õTìñ4
pú&å%æ!ãsärï]þ]&ïrùhåÿç3è6ú&ï]æ[ùÇçû0áhç/0þÿã^ýæB&CåÿáTæÁùùhú&ããsärï]þ]&ïrùhåbç3è6ã^è" 3åbè#ãA ]ãsùhæ0ï]ü<ÉæÁç3ý¥ã¥þbïrá< ]ãå%è8ùÁãsáKýã^ö&åbïrùÁã
áhã^æ0þÿùhæcùhú&ïrùïráKã¡û&á<0è#ã^ö·åbè&æhå%ö#ãùhú&ãã^è" 3åbè#ã¦ï]è&öêè#ç]ùå%è·ùhú#ã0ï]ü<]ã^è&ö4eã^ü¨ç3è&ö»ï]è&öêý¥ç]áhã¦ü¨áKåÿùhåbüsï]þaYùhú#ã
è &ý3<ãsáµç/}%#| #ãsáKåÿã^æcåbæµã¨õû<ç3è#ã^èùhåbï]þEåbèêùhú#ã¡è &ý3<ãsáµç//åbèùÁãsáKý¥ã^ö0åbïrùÁãæÁùÁãsû0æÔéÆæÁãsã1ã^ü¨ùhåbç3è$:3ò1pú&åbæ
ãsärï]þ]&ïrùhåÿç3è¹æhùÁáKïrùÁã /!¹åbæã¨õùÁáhã^ý¥ã^þ=!è&ï]åÿä]ã	T#ùü¨ç]áháhã^æÁû<ç3è&ö0æã¨õï]ü¨ùhþ=!ùÁçùhú&ãcç3è#ã	ã3&æÁãÚç]á} . î 
H ãè#ç; ö&åbæhü&æKæ!ùÇç¹åbýû&áhçNä]ã^ýã^è8ùhæK@åbáKæÁù4D&ãsáKåÿã^æ[æÁã^èùùÁçùhú#ã¥ö&ïrùhïÄï]æÁãö#çè#ç]ù&æÁãè#çö#ãsùÁã^æÁùhæsóùhú#ã
ã^è" 3åbè&ãm ]ãsùhæ10ï]ü< ï úD ]ãÉáhã^æ<&þÿù¦æhãsùÔï]è&ö ú&ï]æ¦ùÁç û&á<&è&ãðåÿùhæÁã^þ= pú&åbæ¦åbæ¦æhù#û0åbö|'ã^üsï/0æÁãÉùhú&ãÉ÷[øCïrùhú
è&ïNäå= 3ïrùhåbç3è!åÿùhú¡è#çö&ã¨íoùÁã^æÁù:üsï]è<ãã^ï]æKåbþ=!ùÁáKï]è&æhþbïrùÁã^öJ  è¥ùhú#ã!ã¨õï]ý¥ûÄþÿã^æEï<çNä]ã/ç3è#ã!æKåbý¥û0þ=!è#ãsã^ö&æEùÁçï]ö&ö
ç3è#ã!ü¨ç3è0ö&åÿùhåÿç3è¥ùhú0ïrù:ùÁã^æÁùhæùhú#ã!æE¥õç/Bùhú&ãû0ïrùhúÉéÆþ%ï]æÁùEùhï òqpú0åbæCô#õðéÚô#õBëNò)ö#çã^æ:è#ç]ù:áhã^ö&ü¨ãùhú&ã!èD0ý3<ãsá
ç/GD#ãsáTåÿã^æ¤#ù[áhã^ö&ü¨ã^æµùhú#ãèD0ý3<ãsá[ç/ù&û0þÿã^æáhãsù#áKè&ã^ö~áhç3ý ùhú&ãö&ïrùhï0ï]æÁã/yã^ü¨ç3è0ö4JD&ãsáKåÿã^æcæÁã^èùcùÁç
ùhú#ã!ö0ïrùhï0ï]æÁã[ö#çè#ç]ùEùhï]ã[ï]ö#ärï]è8ùhï ]ãç/Bùhú#ãã^è0ü¨çö&å%è" æhüTú#ã^ý¥ã/  è&æÁùÁã^ï]öç/BæÁûÄþbåÿùÁùhåbè" [÷[øCïrùhú¡ã¨õû&áhã^æhæKåÿç3è&æ
åbèùÁçµæhåbè" 3þbãæÁùÁãsûÄæãæhú#ç&þböùÁá!ùÁçcû&æhúï]æEýA&üTúï]ænãüsï]è4 v áÄåÿùÁáKïrá!µ÷[øCïrùhú¥ã¨õû&áhã^æhæhåbç3è&æCüsï]èï]þ=ïB!æ
<ãùÁáKï]è0æhþbïrùÁã^öðå%è8ùÁçe%&#&æhåbè è#ã^æÁùÁã^ö~D&ãsáKåÿã^æT#ù!ùhú#ãö&ïrùhï0ï]æÁãAãû0å%ü]ã^ö¸ö#çã^æè#ç]ù[æ#û&û<ç]áhùè&ã^æÁùÁã^ö
 #ãsáKåÿã^æ  è ùhú&åbæ¥üsï]æhãÉåÿùåbæ¥è&ç]ù¡üsþÿã^ïráùhú&ïrù¦ï]þbþ÷øCïrùhúD#ãsáTåÿã^æüsï]èu<ã¹ï]è&æcãsáhã^ö4 H ãðïráhãðü#áKáhã^è8ùhþ]!
æÁù&ö!åbè ¡ïáhã^æhùÁáKåbü¨ùÁã^ö¸üsþbï]æhæç/)÷øCïrùhú~D&ãsáKåÿã^æùhú0ïrùIç&þböðû'ãsáTýåÿùæ&üTúðùÁáTï]è&æhþbïrùhåÿç3èÉï]è&ö¸ï]èÉï]þ= ]ç]áTåÿùhú&ý
ùÁç ]ã^è#ãsáTïrùÁãK #ãsáKåÿã^æG!åbùhúïýåbè&å%ýï]þ<èD&ýK<ãsá/ç/­Äåbè&ö&åbè 3æ
ëB
í î È:ÌÊËðïÎ/Õ3°ñUÒÕBÈÏKÍï ÍKÌÎ/Õ.ò ÕBÈ(o
¥ÏmÖCó
 è6ùhú&åbæcæÁã^ü¨ùhåÿç3èã¥û&áKã^æÁã^è8ùµæhç3ý¥ãû&áhã^þ%åbýåbè&ïrá<!Ôû<ãsáÚç]áKýï]è0ü¨ãáKã^æ&þÿùhæcï]è&ö·þ%ïB!¸ç#ùµæÁç3ý¥ã<ã^è&üTú&ýïráåbè" 
û0þbï]è0æK#ç]áç#ácã¨õû<ãsáKå%ý¥ã^è8ùhæ&ã¥û0åbü<]ã^öêï]è6÷cîm# ö#çü0ý¥ã^è8ùcùhú0ïrùcáhãsû<ç]áhùhæ[ùhú#ã¥æÁùhïrùhåbæÁùhå%üsæç]ácùhú&ã¹ëB7/7/´
0ï]æÁãÄï]þbþæhã^ï]æÁç3èBó¡ùhú&ãÔæhå]s ãÔåbæ:/)/), J(!åÿùhú»ìN)&è&å] #ãûÄïrùhú&æéÆýïUõå%ýK&ýö#ãsû0ùhú»åbæ:3ò:ïráhç0è&ö69@ôhñ]ñ]ñ
ã^þÿã^ý¥ã^èùè#çö#ã^æµï]è0ö 6/)]ôhñ]ñ]ñ¸ùÁã¨õùè&çö#ã^æB_pú#ãôÄþÿã¥üsï]è<ãç0è&öêïrù&ë"õDõyQï¥µ µzCøNõ"ô íDôð 
a÷Cê©
¥øNî÷µy~zCíDµ
ø~8ô"z TíDøj µ,ðTôj ø/ðô í í"
õ Ü xù¢ú ÝrØ û·Û  ø Û þÜ ü ú VU ø û@Ù
H ãðô0áKæÁùü¨ç3ý¥û0ïráKã¹ùhú#ã¹û<ãsáÚç]áKýï]è&ü¨ãç/[ç#á¡ù@ç 0ï]ü<]ã^è&ö&æ¡ï 3ï]å%è&æÁùùhú#ãmç3þbþbç!åbè ~ #ãsá!'óWMO`f8WgR OVU"M
RTPY_M^£S¥bOVU8MyªX`O`XaM^£dqU8MWcM_OVU8M_O@MPY RCPY_M£^O-PWgOV£¦qnX`OVUOVU8M\=MBOaO@M^W	ßopú#ã #ãsá!ðüsï]è<ãùÁáKï]è0æhþbïrùÁã^ö6åbè
%&&å%þÿùï]æ	µDµmÛ­87söió ;õôöDõ{ «Cìõë ç Û­87ö Þ87sö­ d b)7b é,ý µÛ­]7sö åã"Û]÷êéÀøúù¦+Nû'ëNòC#ùüsï]èÉï]þbæhç_<ãáhã!áKåÿùÁùÁã^è
éÚç]û&ùhåbý¡å=s ã^ö8à#ü^òï]æ¤µNî ø Dê/ø"î"ô8õGïDï;Û­]7söió ,õ"ôöDõ· «Cìõ/ë ç Û­@7sö Þ87ö ­ d b47Tb é,ý µmÛ­87sö åjãÛ@÷6éÀøúù.4Nû863ò5pú#ã
ãsärï]þ]&ïrùhåÿç3è¡ç/'ùhú&ã}D&ãsá!å%è&üsþ]&ö#ã^æ)è0ï^äå= 3ïrùhåÿç3è4ü¨ç3ý¥û#ùhïrùhåÿç3è¡ç/<ùhú#ãæÁùÁáTåbè" cärï]þ]#ã/ç/Bïè#çö#ãéÚùÁçüKú#ã^ü<ùhú#ã
è&ï]ý¥ãç/Yùhú#ãùÁã^ï]ý¦ò/ï]è&öùhú&ãµô0è&ï]þ<ç#ùÁûT#ù/ç/Cùhú#ãµ÷cîm# ùÁáhãsã/5pú&ãµæhå=s ãcç/Cùhú#ãµáhã^æ<&þÿù/åbæ}  H ãá<&è1<ç]ùhú
 #ãsáKåÿã^æï 3ï]åbè&æÁù& . î éÚ÷ãsáKü¨ã^æ . îû0ïráTæÁãsá®òJ%&# éÚáhã^þbïrùhåÿç3è0ï]þ0ï]ü<]ã^è&öÄòï]è&öw%&#	ýô#õBë¡é`Cå= #áhãësñ8ò
H ã¹åbè&ö0åbüsïrùÁã¡ùhú#ãùhåbýã¦ùÁç6ãsärï]þ]&ïrùÁãùhú#ã?D&ãsá! ï]è&öâû&áhçö&ü¨ã¦ùhú#ãáhã^æ&þbù~&ç]á¥ùhú#ãm%&#0ï]ü]ã^è0ö&æ(ã
ï]æhæ0ý¥ãcùhú&ïrùùhú#ãö#çü0ý¥ã^è8ùå%æ/ï]þÿáhã^ï]ö"!åbèùhú#ãö0ïrùhï0ï]æÁã
%&#ãsá<!  . î %# %&#ýô&õ<ë
øúù.4Nû<ë ëB7ræ ç#ù!ç/@ý¥ã^ýç]á! 69Uý éÀþ )/)]ôhñ]ñ]ñ0D#ãsáTåÿã^æTò
øúù.4Nû"6 ëB: ¯)ræ ç#ù!ç/@ý¥ã^ýç]á! )rñ]æémëB6/) #ãsáKåÿã^æ®ò
@å] #áhãësñó[wç3ýû0ïráKåbæÁç3èç/0ï]ü<]ã^è&ö¹û<ãsáÚç]áKýï]è0ü¨ã
pú#ãô&áKæÁùùhú&åbè" ùÁçÔè#ç]ùhåbü¨ãåbæùhú0ïrùåbèm'ç]ùhúÉüsï]æÁã^æùhú#ãç]û0ùhåbýå=s ã^öD#ãsá<!Ôá&è&æiÆï]æÁùÁãsáB}p!ú#ãç]ùhú#ãsáùhú&åbè ¡åbæ
ùhú&ïrùQåÿùhú#ç#ùô#õBë&ùhú#ã	 #ãsáKåÿã^æ/üsï]è0è#ç]ùQ<ãµï]è&æcãsáhã^ö4 . &áü#áháhã^èù!åbý¥ûÄþÿã^ý¥ã^èùhïrùhåÿç3è1&æÁã^æ}Nß w ùÁç ]ãsù
ùhú#ãáKã^æ&þÿùcç#ùç/ùhú&ã¡ö&ïrùhï0ï]æÁãÔï]è&öêû0áhçö&ü¨ãVÿUýïrùÁãsáKåbï]þ%å=s ã¥ï Þ"ñNî8ømÚTì  ;õ¹ùhú0ïrù3!åbþ%þ­<ã&æhã^öÚç]á	V&áhùhú#ãsá
û&á<0è&åbè" " H åÿùhú&ç#ùô&õ<ëùhú#ã[æhå=s ãç/ùhú#ã[åbèùÁãsáKý¥ã^ö&å%ïrùÁãè#çö#ã^þbå%æÁù:ü¨ç]áháhã^æhû'ç3è0ö&æ:ùÁçùhú#ãcè &ýK'ãsáç/Yè#çö#ã^æåbè
ùhú#ã[ö#çü&ý¥ã^èù[éÚã^þÿã^ýã^è8ù/ï]è&ö¦ùÁã¨õùTò5pú#ã[æÁã^ü¨ç3è&öÔùhú&åbè" åbæùhú&ïrùç&áQ%&#0ï]ü]ã^è&öåbææhþÿç;ãsá/ùhú0ï]èy . î 
ßG#ùùÁç<ã&Æï]åÿáB"ãæhú#ç&þ%öÔü¨ç3ýû0ïráhã3 . î ï 3ï]åbè&æhùùhú#ã<ã^æÁùQ #ãsá!Ôç3è#ãüsï]èe!áKåÿùÁã&æhåbè ùhú&ãµã^è&ü¨çö&åbè" "
H ãú0ï^ä]ãµùÁáKï]è0æhþbïrùÁã^ö? !Ôú0ï]è&öqøúù.4Nû"6é`@å] #áhãë]ëNò/ï]è0ö¹åÿùi ]ãsùhæãsärï]þ]&ïrùÁã^öÉåbèþÿã^æhæùhú0ï]èêësæ
øúù.4Nû86
 	
  	 !"#$%&"'()'!*'#$%+	
, !"
#$%&"
, !"
#-.   /( !012#3 '!0154617', !012'#8 !0154617
 '!012
#3 '!0194617
 !012
#: '!01461"'( ;'<=( ;<	461>(?;<@2(A;<B461"
 ;<=
$ ;<C461"
?;<@2'
?;<B461D
$ ;<=2( ;<C461>
$?;<@2(?;<461>#8 !'&2'EF 4   6F4GHF10I0 '0  6F4  E*461"'#8 !'&2'EF 4'   6F4GH'F1'0I'0 '0  6F4  F4  #64  E461>
#8 !'&2'EF 4   6F4GHF10I0 '0  6F4  F4  #'0JE*461"'( 	0KBE+4L'E
Cå= #áhãë]ëróYøúù.4Nû86ùÁáTï]è&æhþbïrùÁã^ö? !ú&ï]è&öùÁç0%&#
³WÒ3M C]C M C 9 ? 2éON ð P.ð
ë¨ì
æ ä]ã^èâùhú#ã^æhãÔä]ãsá<! þbåbýåbùÁã^öêáhã^æ0þÿùhæïráKãÔåbè0æhå= 3úùcV&þ('ã^üsï/0æÁã¦ùhú&ã! æhú#ç; ùhú0ïrùùhú&ãy<ã^è#ãsô&ùhæç/}&æKåbè" ~%&#
!åbþ%þBç3è&þ=!¹ïrû&û<ã^ïrá[å=nãüsï]è6ùhï]ã¥ï]ö#ärï]è8ùhï ]ã¥ç/:ùhú#ãã^è0ü¨çö&å%è" " . èÉùhú#ãç3è#ãú&ï]è&öÉãsä]ãsá!ðüsï]þbþ@ùÁçe%&# åbæ
ã¨õû'ã^è0æhåÿä]ã/#ü¨ç3ý¥û0ïráhã^ö¹ùÁç_ . î n0ç3èùhú#ãcç]ùhú#ãsáú0ï]è&ö4#ïû0ïrùhú¹üsï]è?<ã[ùÁáKï]è&æKþbïrùÁã^ö¹åbèùÁç¥ç3è#ã	&è&å§D#ã& #ãsá!/
pú&å%æå%æïæÁùÁáhç3è ïrá &ý¥ã^èù!åbè1Æï^ä]ç]áç/@ùhú&ãµï/#ùÁç3ýïrùhåbücùÁáTï]è&æhþbïrùhåÿç3è¹ç/@þÿçüsïrùhåÿç3èûÄïrùhú&æåbèùÁçy%&#·ãsä]ç/]ã^ö
ïrùùhú#ãã^è&öç/qã^ü¨ùhåÿç3èm) 
= ÝV ø Ý
pú#ã[æÁã^ü¨ç3è&öùhú0åbè" 3ãcý¥ã^ï]æ#áKã^öÔå%æùhú&ãåbýû0ï]ü¨ùç/Yç]áKö#ãsáç3èç#ái . î 0ï]ü<]ã^è&ö&æ H ãcãsäUï]þ]0ïrùÁãø ù¦+/û"
êñ÷8õ ç µî8øj Dêøî8ô"õFï ï#Ú87s÷­m®µRQ é ùhú&ïrùáhãsù#áTè&æùhú#ãè &ýK<ãsáç/üKú&åbþ%öðè#çö#ã^æç/Eùhú#ãØ¯Ú87s÷­®j¦è#çö#ã^æ
åbè·ùhú&ã¡ö#çü&ý¥ã^èùypú#ã #ãsá!6åbæcç]áTö#ãsáåbèùÁã^è&æhåÿä]ã_'ã^üsï/0æÁãåÿùè#ãsã^ö0æcùÁçm 3þ]&ã¥ùÁç/ ]ãsùhú#ãsáùhú#ã¡üKú0åbþbö·è#çö#ã^æ
ç/ï]þbþ@ùhú#ãøq# v9S æ  è#çö#ã^æ H ãá<&è¸ùhú#ã #ãsá!¹ç3è$1 . î 0ï]ü<]ã^è&ö&æùhú#ãô&áTæÁù[ç3è#ã&æÁã^æ[÷ãsáKü¨ã^æcäåbï
ùhú#ã& . î åbèùÁãsáÆï]ü¨ãn#ùhú#ãæhã^ü¨ç3è&öÔç3è#ã¤0æÁã^æ÷ãsáKü¨ã^æï]è&öÔùhú#ã<²8øõÞ8ñDî8øjã"î8ø~ý¥ãsùhú#çö6éÆæÁãsã3ã^ü¨ùhåÿç3èÔìò n#ùhú#ã
ùhú&åÿáTöç3è#ãK0æÁã^æ!ï]è#ç]ùhú&ãsá[å%ý¥û0þÿã^ý¥ã^èùhïrùhåÿç3èäåbï¥ùhú&ãK . î åbèùÁãsáÆï]ü¨ã/ v æã¨õû'ã^ü¨ùÁã^öJ'ü¨ç3ý¥ûT#ùhåbè" ç]áTö#ãsá!äåbï
ùhú#ã3 . î åbèùÁãsáÆï]ü¨ãåbæè#ç]ùï ]ççö¹æÁç3þ]&ùhåÿç3è4
%&#ãsá! ÷ãsáKü¨ã^æéÚû#áhã	 . î6ò ÷ãsáTü¨ã^æQ!åÿùhú²8øNõÞ"ñNî8øã.î ø~ ÷÷÷1éÚû#áhã	 . î6ò
øúù.4Nû8 rý¥ìD9Uæ 6/:ræ rý_)ræ
pú#ã^æhãïráhã[û&áKã^þbåbýåbè0ïrá!ã¨õû<ãsáKåbý¥ã^èùhæùhú&ïrù/è#ãsã^öùÁç'ãáhã^ü¨ç3è&ö&ü¨ùÁã^öåbè¦ïý¥ç]áKãáKå] ]ç]áhç&æFï!/ H ã&ç&þbö
þbå=]ãcùÁç¦ý¥ã^ï]æ#áhãùhú#ã	D0ï]þbåÿù@!Ôç/)ï0ï]ü<]ã^è&öðåbèùÁãsáTýæç/@áKïBÀû<ãsáç]áTýï]è&ü¨ã/&ï]ý¥ç]áhùhå]s ã^ö¹û<ãsáÚç]áKýï]è&ü¨ã¡éVÚç]á
0ï]ü<]ã^è&ö&æ!þ%å=]ãK%&#·ùhú0ïrùáhãB &åÿáhã[û&áhã¨íPþbç3ï]ö&åbè" òï]è&ö¹ï]þ%æÁç¥áhã^æÁç#áTü¨ãü¨ç3è&æ&ýû&ùhåÿç3è4
T  Í0Ö'ÎYÈ(  Îi¥ÈVU¹È(C'ÓÌ ÏhÈEÎ/Õ(ÌÈ(
W @ ®­°¯  ¹7(BGYXU;5ZGUF Z NG]58;5 G3;E53F0= =E9'G]9
pú#ã¦ýï]åbè þbã^æhæÁç3èâþÿã^ïráKè#ã^ö»ú#ãsáhã¦å%æµùhú&ïrù÷[î# åbæè#ç]ù > &æÁùæÁã^ý¡åtíPæÁùÁá<&ü¨ù&áhã^ö ö&ïrùhïâéÆæÁãsãw'të^+Úò  åÿù	ãsáhã/
ç/ > ã^ü¨ùmíoç]áKåÿã^èùÁã^ö¹ö&ïrùhï0ï]æhã^æ/ç]á!æÁã^ýåÿíPæÁùÁá<&ü¨ù#áKã^ö¡áhãsû<ç3æhåbùÁç]áKåÿã^æþbå=]ã#(ç]áKã'tëB:+Jç&þ%öy<ãùhú#ãµæÁç3þ]&ùhåÿç3è4pú#ã
ü¨áKåÿùhå%üsï]þBï]æÁû<ã^ü¨ùç/C÷[î# åbæùhú&ïrù!åÿùåbæGÄï]æÁã^öç3è¹ïö&çü&ýã^è8ùï0æhùÁáKï]ü¨ùhåÿç3è4
÷cîm# ö#çü&ý¥ã^èùhæ[ö#çè#ç]ùáKãBD&åbáhãï]èD!ÉæÁùÁá&ü¨ù#áhãï]è&ö!ú#ã^èÉùhú#ã!ðüsïráhá!ðç3è#ã/(åÿùüsï]è~<ãþÿçç3æhãé`&pQ?ç]á
üTú#ã^ýï8ò  èùhú&åbæ/æhã^è&æÁã/&ùhú#ã!ïráhãµæhã^ýåtíPæÁùÁá<0ü¨ù#áhã^ö4
÷cîm#âö#çü&ý¥ã^èùhæïráhãµú&åÿãsáTïráKüKú&å%üsï]þBï]è&öùhú#ãè&ã^æÁùhåbè" ç/Cã^þÿã^ý¥ã^èùhæ!åbæ/ïï!ÔùÁç¡áhãsû&áhã^æÁã^èù!åbèç]áKý¡ïrùhåÿç3è4
÷cîm# ö#çü&ý¥ã^èùhæ_&æÁã¹ï ö#çü0ý¥ã^è8ùmíPþ%å=]ãðè&ïNäå= 3ïrùhåbç3è ùhú&ïrù¡å%æè#ç]ù¡ü¨ç3è&æhùÁáKï]åbè#ã^öu ! ùhú#ãðæhüTú#ã^ýï
é`0è&þbå=]ã
.	. ö&ïrùhï0ï]æÁã^æ®òTóQáKç3ý ïÔè#çö#ã/!]ç6üsï]è6è&ï^äå= 3ïrùÁã!ú#ãsáKãsä]ãsáI!]çï]è8ùoÚç3þbþÿçåbè" ÷[øCïrùhú·ïUõåbæB}pú&åbæåbæ
áKï]ö&å%üsï]þbþ=!µö&åtr<ãsáhã^èùÚáhç3ý æÁã^ýåtíPæhùÁá<&ü¨ù#áhã^öA #ãsá!þbï]è &ï ]ã^æCùhú&ïrùCç3è&þ=!ï]þ%þÿç\[ @+^] `_ba,cdè&ïNäå] 3ïrùhåÿç3è4
Cåbè&ï]þbþ]!/BéÆæhç3ý¥ãZò÷cîm#»ö#çü&ý¥ã^èùhæ/áhãB &åÿáhã[ç]áKö#ãsá!ùÁç<ãcû&áhã^æÁãsáhä]ã^öJ
 cãsä]ãsá!D<çö"! ý¥ç]áhã¸ç]áþÿã^æhæÔï ]áhãsã^æÔç3è ùhú#ã¸ý¡ïrùhú#ã^ýïrùhåbüsï]þáhãsû&áKã^æÁã^è8ùhïrùhåbç3è
ç/µ÷cî# éÚç]áKö#ãsáhã^ö ùÁáhãsã¸ç]á
ëB)
 ]áKïrû0úà$àKòUùhú#ãEã^è0ü¨çö&å%è" ï]è&ö[ùhú#ã:è0ï^äå= 3ïrùhåÿç3èµû0áKåbýåÿùhåbä]ã^æÄärïrá![ïþÿç]ù)î¹ç3æhùïrû&û&áhç3ï]üTú#ã^æü¨ç3è0æhåbö#ãsáe[¦s4^]
f_ea,cd¥è&ïNäå] 3ïrùhåÿç3è¡ç3è0þ=!!ú&åbþÿãiÚáhãsãè&ï^äå= 3ïrùhåÿç3è¦åbæ(!ú0ïrùåbæè#ãsã^ö#ã^ö4 H ãùÁá!¥ùÁçåbþ%þ]&æÁùÁáKïrùÁã/ùhú&ãö&åtr<ãsáhã^è&ü¨ã^æåbè
Cå= #áhãëB6AÚç]á/ùhú#ã3ú&ï]ã^æÁû<ã^ïráhãhg æû0þbï!/qpú#ã[ý¥çö#ã^þ'û&áhã^æÁã^èùÁã^öåbèw'*ë^+(üsïrû&ù#áhã^æ/ï]þ%ý¥ç3æÁù/ï]þbþÄùhú#ã&ã^ïrù#áKã^æ
ãsä]ã^è¹ùhú&ç" 3úç]áKö#ãsáåbæ/ú&ï]è&ö&þbã^öåbèï]è¹ï]öíPú#çüïB!/
PLAY
TITLE PERSONAE
TITLE PERSONA
PLAY
TITLE PERSONAE
TITLE PERSONA
1s
t ch
ild
1s
t ch
ild
parent
parent
pa
ren
t
pa
ren
t
Following sibling
Preceding sibling
Preceding / Following
Preceding / Following
Preceding / Following
Preceding / Following
Following sibling
Preceding sibling
@å] #áhãëB6óFã^ý¡åtíPæÁùÁá<&ü¨ù&áhã^ö?[ïrùhïäæ/÷[î#
W Z ¯9B7:D;E9<D(F|êF  D7
K ÷õYiji ÙsÞû'Û ú : v þbï]è" &ï ]ãè#ç]ùK0ï]æÁã^öâç3è»÷[î# æc!è8ùhïUõ»å%æï ]ççöâåbö#ã^ïe<ã^üsï/&æhãÔåÿùýï]ã^æ¥åÿùý¥ç]áhã
ü¨ç3è&üsåbæhã/lkçãsä]ãsá¡ùhú#ãû&áKã^æÁã^è&ü¨ãç/!÷cî# ü¨ç3è&æÁùÁá<0ü¨ùhæü¨áhã^ïrùÁã^æ¡æhç3ý¥ãï]ý30å] &åÿù@!$!åÿùhú #ãsá!»þ%ï]è" &ï ]ã
ü¨ç3è&æÁùÁá&ü¨ùhæÔéÆü¨ç3ýû0ïráKåbæÁç3è»ç]û<ãsáKïrùÁç]áKæï]è&öêùhï 3æ®òpú#ã¡ùÁáKï]ö#ãsçr åbæ3<ãsù@ãsã^è»ùhú&ã¡ã^ï]æÁãÔç/iáKåÿùhå%è" eD&ãsáKåÿã^æ
Úç]áùhú#ã&æÁãsá[ï]è&öÉùhú#ãã^ï]æÁãç/qáKåÿùhåbè ¥ùhú#ãûÄïráKæÁãsá¤ç]áùhú#ãåbý¥û0þÿã^ýã^è8ùÁç]áB'ï_ ]ççöðû0ïráTæÁãsáI<ã^åbè ç3è#ãùhú&ïrù
û0ïráKæhã^æãE¡üsåÿã^èùhþ=!¹ï]è&öÉüsï]èðáKãsù#áKèðýã^ï]è&åbè" /`&þ(æc!èùhïUõíoãsáháKç]áý¥ã^æKæhï ]ã^æ  èmãsã^þÿùIãú&ï^ä]ãö#ã^üsåbö#ã^öðùÁç
áhã^æÁãsáKä]ã±¯ï]è0öÚç]á÷cîm#âü¨ç3è&æÁùÁá&ü¨ùhæï]è&öçr<ãsá!áKãsû0þbï]ü¨ã^ý¥ã^èùhæQÚç]á!ïráKåÿùhú0ý¥ãsùhåbüç]û<ãsáKïrùÁç]áKæ&à  
CB ú Û  ú Ù ú Ù3 @ü J @Ø ú 
 ø ]Û pú#ãüKú#ç3åbü¨ã[ç/(÷[øCïrùhúï]æïæ<"#íPö&åbï]þbã^ü¨ùEç/%&0åbþÿù:ýï]ã^æùhú#ãcþbï]è &ï ]ãã^ï]æKåÿãsá
ùÁç¹þÿã^ïráKè&ùæÁç3ýãsùhåbý¥ã^æ[÷[ø@ïrùhú ü¨ç3è&æÁùÁá<&ü¨ùhæ[çZä]ãsáKþbïrû¦ÿUå%è8ùÁãsáÚãsáhãVÿUü¨ç3èùÁáKï]ö&åbü¨ù3!åÿùhú%&&åbþbùü¨ç3è&æÁùÁá&ü¨ùhæK&ç]á
åbè&æhùhï]è&ü¨ãc÷øCïrùhúðçNä]ãsáKþÿç3ï]ö0åbè" ¡ï]è&öðåbý¥û0þbå%üsåÿùü¨çãsáKüsåÿç3è&æ!ýï]ãæÁç3ý¥ãKD#ãsáTåÿã^æ/ï]ý3Äå= #ç&æ
pú#ãKãsã^þbù!åbý¥û0þbã^ý¥ã^è8ùhïrùhåbç3è¹åbæQÄï]æÁã^ö¹ç3èÉï]è¹ã^ïráKþ=!m%&0åbþÿù/û&áhç]û<ç3æhï]þ(ùhú&ïrù!áhã^þ%åÿã^öú#ã^ï^äåbþ=!ç3èð÷øCïrùhú6ï]è&ö
ü¨ç3è&æhå%ö#ãsáKæùhú&ïrù/ï]èN!÷[øCïrùhúã¨õû0áhã^æhæhåÿç3èÔåbæïäUï]þbå%ö0%&&å%þÿùEã¨õû&áhã^æhæhåbç3è4Dú&åbüKúÔýï]ã^æùhú#ã[þbï]è" 0ï ]ã[æKþbå= 3úùhþ=!
ý¥ç]áhãã¨õû&áhã^æKæhåÿä]ã?#ù¥ýA&üKú
ý¥ç]áhã¹ü¨ç3ý¥û0þbã¨õâùÁç 0æÁãï]è&ö åbý¥ûÄþÿã^ý¥ã^èùpú&ãþ%ïrùÁã^æÁù0%&&å%þÿùû0áhç]û<ç3æhï]þú&ï]æ
æÁç3ý¥ã^ú&ç Äï]è&åbæhú#ã^ö¸÷[øCïrùhúÚáhç3ý åÿùhæµæc!èùhïUõ·ï]è0ö6çr'ãsáhã^ö»æÁç3ý¥ãáKãsû0þbï]ü¨ã^ý¥ã^èùhæcû&áhç/Äï0þ=!ðåbè0æÁû0åÿáhã^öÚáhç3ý
÷I%&#:óYç3è&þ]!êýï > ç]á¥ïUõ#åbæïráhãæ#û&û<ç]áhùÁã^ö»ï]è&ö»æhû'ã^üsåbô0ü`&è&ü¨ùhåÿç3è0æ¦é!7×Û­y®o­×	Ù®­Cãsùhükò ïráKã¦çr<ãsáhã^öâùÁç
æ#û0û'ç]áKùBùhú#ã:ýåbæKæhåbè" GÚã^ïrù#áhã^æpú&åbæ(áhã^æÁùÁáKåbü¨ùhåbç3èµæhú#ç&þ%öµýï]ã:ùhú&ãåbý¥ûÄþÿã^ý¥ã^èùhïrùhåÿç3èµï]è&öcùhú&ã:ç]û&ùhåbý¡å=s^ïrùhåÿç3è
ã^ï]æhåÿãsámk!ç;ãsä]ãsáBÄåÿù/åbæå%ý¥û<ç]áhùhï]è8ùFÚç]á/ùhú#ãcþbï]è" &ï ]ã[ùÁç¥æ#û&û<ç]áhù(2¡åbè¡ç3è&ã¤ïB!Ôç]áï]è#ç]ùhú#ãsáF2¡ï]þbþÄùhú#ãcïUõ#åbæ
³³,n  ê¤. C]ï  C$o^C  C é9 C  ð
³_¸ ,  , p,  n^, p,8, é , 'n^,
ëB:
<ã^üsï/&æÁãcùhú#ã!ïráhãùhú#ãµæÁû<ã^üsåÿô0üsåÿùÇ!¡ç/C÷cîm#âï]æý¥ã^èùhåÿç3è#ã^ö¹ï<çZä]ãÔéÆæÁãsãA9DbëNò
= Û  ø Ý  ø Û ú Ø
ÚÙ ç3ý¥ãeÚã^ïrù#áhã^æÚáhç3ý ùhú&ã¹û&áhç]û<ç3æhï]þ/ïráhãÉïrá &ï0þÿã/#ç]áÔå%è&æÁùhï]è&ü¨ãâ8ãämÛ{ã"Þ	åmÛ»áhã^ý¥çZä]ã^æ
ö#ûÄþbåbüsïrùÁã^æI0ï]æÁã^ö¸ç3è¸ùhú#ãæhùÁáKåbè" ¦äUï]þ]&ãç/ï¦è#çö#ã]óùhú0åbæå] 3è#ç]áhã^æ[ïrùÁùÁáKå=&ùÁã^æï]è0öðùhï ¹è&ï]ýã^æ v  / ]áhã 3ïrùÁã
`&è&ü¨ùhåÿç3è&æ/ïráKãè#ç]ù/û&áhç]û<ãsáKþ]!¡ö#ãsô0è#ã^ö¹ç3èã^ý¥û&ùÇ!þ%åbæÁùhæ
. #áåbý¥ûÄþÿã^ý¥ã^èùhïrùhåÿç3è¡ç/Yùhú#ãû&áhç]û<ç3æhï]þ'ú&ï]æþÿã^ï]ö1&æùÁçã^è&áKåbüKú¦ùhú#ãcþbï]è" 0ï ]ãåÿùhæhã^þ=(åbèÔùhú#ã¤ç3þbþbç!åbè 3ïB!æ
i û J 
ÚØû ø   ãsã^þÿùæ#û0û'ç]áKùhæ[ùhú#ãy&æhãç//åbèíPþbåbè&ã^öÉ÷cî# åbè0æhåbö#ãùhú#ã0D#ãsá<!¸åÿùhæhã^þ=Ç©&æhåbè ¹ï¹æc!è8ùhïUõ
åbè&æhû0åÿáhã^öÚáhç3ý ÷[î# wG v p v æÁã^ü¨ùhåÿç3è&æB pú&åbæ_ã^ïrù&áhãÉåbæ¦ã¨õùÁáhã^ý¥ã^þ=! ü¨ç3èä]ã^è&åÿã^èùÔï]è0ö
üsï]è ï]þ=ïB!æy<ã
æhåbýA&þbïrùÁã^öÔåbèe%&&å%þÿù( !¦ü¨áhã^ïrùhåbè ïùÁã^ý¥û<ç]áKïrá<!¡ö#çü&ý¥ã^èù5!åbùhú¡ùhú#ãcü¨ç]áháKã^æÁû<ç3è&ö&åbè" ü¨ç3è8ùÁã^èùrq[ç3åbè" ãsä]ã^è
`#áhùhú#ãsáBùhú&åbæ¥æ / ]ã^æÁùhæ¡ùÁç$&æÁãùhú#ã¹÷cî# ö&ïrùhïUíPý¥çö#ã^þåÿùhæÁã^þ=ï]æ¡ïêö&ïrùhïUíoùÇ!û<ãeÚç]á¡ùhú&ãeD#ãsá<!âþbï]è &ï ]ã/
GæÁãsáÁíPö#ãsô0è&ã^ö1V&è0ü¨ùhåÿç3è&æ/ö#ãsô0è&ã^ö¹åbèm%&&å%þÿùå%ý¥û0þbåbüsåbùhþ=!&æÁãµåÿù
sÙ ø Ý J  øut û ø wv ú  ú R @û]ÛZØÚÜ{ûÙ ãsã^þbùû<ãsáKýåÿùhæùhú#ã30æÁãsá/ùÁçã^è#áKå%üKúùhú#ãþ%ï]è" &ï ]ã !å%ý¥û<ç]áhùhåbè" è#ã
`&è&ü¨ùhåÿç3è&æqáKåÿùÁùÁã^èÔåbè03ï^ärï8qpú0åbæEåbæä]ãsá!_&æhãV&þç]áö#ç3ýï]å%è¦æÁû<ã^üsåÿôÄüQD&ãsáKåÿã^æ:ï]è0ö¦üsïrû0ïÄåbþbåÿùhåÿã^æ:áhã^þbïrùÁã^ö¦ùÁç
Úç]áKýïrùÁùhåbè" ï]è&öï]üsü¨ã^æhæCùÁçæ!æÁùÁã^ý åbè"Úç]áKýïrùhåbç3è480üKú	`&è&ü¨ùhåbç3è&æïráhãþÿç3ï]ö#ã^öïrù@á<&èùhåbý¥ã:ï]è&öãsärï]þ]&ïrùÁã^öï]æ
áhã &þ%ïrá50åbþÿùmíPåbè&æBpú&åbæåbæï3 ]ççö0ïB!ùÁç¥ö&å%æÁùhåbè" &å%æhú<ãsù@ãsã^èÔü¨ç]áKã¤`&è&ü¨ùhåbç3è&æéÚùhú&ïrù/üsï]è0<ã!ç]û&ùhå%ýå=s ã^öÄò
ï]è&öç]ùhú&ãsáKæ
F ø Ý ø  ø Ý ø û8Øû  Øû'ÛNÙ v æý¥ã^èùhåÿç3è#ã^öðåbèeã^ü¨ùhåÿç3èm6 ¯6 0å%èùhú#ãµï0æÁã^è&ü¨ãcç/)æÁç3ýãµæÁùÁá<&ü¨ù#áTï]þBåbè"Úç]áKýïrùhåÿç3è
é`&pQA8üTú#ã^ýï]æTòEæÁç3ý¥ã¤D#ãsáTåÿã^æ:ïráhãè#ç]ùqã^þbþ&ö#ãsôÄè#ã^ö4pú#ã}ãsã^þÿùæc!èùhïUõ¡åbæ)ã^è&áKåbüKú&ã^ö!åÿùhú¡ö#ãsáhãÚãsáhã^è&ü®í
åbè" ¤UNXVROV£g5kåbèùhæBïráhã:æhå%ý¥û0þ=!ûÄï]åÿáKæEéÚã^þÿã^ý¥ã^èùè&ï]ýã/ZïrùÁùÁáKå=T#ùÁã   è0ï]ý¥ãZòÿ ñ/÷8 /ø k%xNöô íNø ÿTô"zTø d ×"øzTô íNø ÿTôzTø%y
!åbþ%þBùÁã^þbþYùhú#ããsärï]þ]&ïrùhåbç3èðã^è" 3å%è#ãùhú&ïrùùÁçö#ãsáhãÚãsáhã^è&ü¨ãïrùÁùÁáKå=&ùÁãAÿ .ñ÷ /ø'åÿùè#ãsã^ö0æ!ùÁç1 ]çÔùhú#áhç" 3úöô íDø
ï]è&öx×8øzCô íDø¹ã^þÿã^ýã^è8ùhæCþÿçç/å%è" eÚç]áïðý¡ïrùhüKú»ç3è ïrùÁùÁáKå=T#ùÁã   ô"zCø H ã¦ùhú0åbè"¸ùhú&ïrùùhú&å%æµï]ö&ö&åÿùhåbç3èêåbæ
&æÁã`&þ8Úç]áEärïráKåÿç&æCáhã^ï]æhç3è&æsóémëNòCåÿùEåbæEç]û&ùhåÿç3è&ï]þ#ï]è&ö¡üsï]è<ãï]ö&ö#ã^ö !¥ú&ï]è&ö !ùhú#ãI&æÁãsá.nÄéa63òEåÿùn 3åÿä]ã^æý¥ç]áhã
áhã^ï]ö&ïÄåbþbåÿùÇ!¹ùÁçeD&ãsáKåÿã^æ¤D!¸åbö#ã^èùhå=V!åbè ¡ùhú#ã¥ùÇ!û<ãç/ùhú&ã¥ã^þÿã^ý¥ã^èùùhú0ïrù ]ãsùhæµû<ç3åbèùÁã^öÉùÁç	néa3ò[åÿùcö#çã^æcè#ç]ù
Úç]áKü¨ãcùhú#ãcã^è" 3åbè&ãùÁçþbçç/0ç]á/ùhú&ã	¤p}Àç]á&üKú#ã^ý¡ï]æ#û0ïráKæÁãcï]è&ö?0è&ö#ãsáKæÁùhï]è0ö¦ùhú&ã^ýnéÚìòåÿù/åbæ/ü¨ç3ý¥ûÄïrùhå=0þÿã
!åÿùhúÔï]èD!_åbè&ö¦ç/YæÁùÁá<0ü¨ù#áKï]þ'ö#ã^æhü¨áKåÿû0ùhåÿç3è¸é`&pQATüTú#ã^ýï]æãsùhükò nCéa)3òEç3è&ã[üsï]èã^ï]æKåbþ=!¡åbý¡ï 3åbè#ã[ïû0áhãsû&áhçrí
ü¨ã^æhæhå%è" ¦æÁùÁãsû6ùhú&ïrù¤ç&þbö¹áKãsùÁáKåÿãsä]ãùhú#ãA&pQÿ/üTú#ã^ýïÔç/Eùhú#ãö#çü&ý¥ã^èùhæI0æÁã^öÉå%è¹ùhú#ãD&ãsá!¹ï]è&öðï]ö&ç]áKè
ùhú#ãAD#ãsá<!0åÿùhú¹æ&üTúðú&å%è8ùhæ H ú#ã^èðùhú&ãsáhãåbæè#ç¡ú&åbèùãsã^þÿùï]æhæ&ý¥ã^æ!ùhú&ïrù!ùhú&ãè&ï]ý¥ãç/Cùhú#ãïrùÁùÁáKå]#ùÁã
 Ñåbæã^åÿùhú#ãsávbã"â@bç]ávb;ì/îb,"!ú0åbüKúù#áTè&æç#ùùÁçùhú&ãµüsï]æÁãåbèï]þ%ý¥ç3æÁù/ãsä]ãsá!?&pQ[æQãæ#áKä]ã!]ã^ö4
z øø Ü0Ý6Û®Þ ùªø Ù v æïô0è0ï]þnç]áTöêü¨ç3è&ü¨ãsáKè&å%è" ¹ùhú#ã¡þ%ï]è" &ï ]ã/@ç#áã¨õû<ãsáKåÿã^è&ü¨ã¥ùÁã^æÁùhå%è" ¹ùhú#ã H mw &æÁã`{
üsï]æÁã^æµï]è0ö6ç]ùhú#ãsáµý¥ç]áhãï]ö#ärï]è&ü¨ã^ö6ã¨õ#ï]ý¥û0þÿã^æcæKú#çã^ö6ùhú&ïrùáKåbùhåbè" 1%&åbþÿù¤D#ãsáTåÿã^æcåbæû&áhç3è#ãùÁç¹ýåbæhùhï]ã^æ
îÉåbæhæÁû<ã^þbþbå%è" ¦ïùhï Éç]áü¨ç3è"`&æhåbè ¹ïùhï eÚç]áï]èêïrùÁùÁáKå]#ùÁã¡þÿã^ï]ö0æcùÁçðï]èêã^ýû&ù@!6áhã^æ0þÿù v ù@!û'ã`{Pæ!æÁùÁã^ý åbæ
åbý¥û<ãsáKïrùhåbä]ã^þ=!ðè#ãsã^ö#ã^ö·ú&ãsáhã/ v û&áKï]ü¨ùhå%üsï]þ)ïrû&û&áhç3ï]üTúwç0þbö'ãùÁç¹ýå%ýåbüK!ú&ïrùK%&#*{Ç à#Tö#çã^æ&ç]áA%&#(
æ ä]ã^è6åbèðùhú#ãï0æÁã^è&ü¨ãç/:æÁùÁá<0ü¨ù#áKï]þå%è"ç]áTýïrùhåÿç3è4Tãü¨ç&þbö¸åbýï 3åbè&ãµùhú#ãï¡ùÇ!û<ã`{Påbè"Úãsáhã^è&ü¨ãæc!æÁùÁã^ý ùhú&ïrù
ç&þböö#ãsùÁã^ü¨ùEæÁç3ý¥ãüsï]è0ö&åbö&ïrùÁããsáháhç]áKæéÆæKåbýåbþbïráYã^þÿã^ý¥ã^èùEï]è&öïrùÁùÁáKå=&ùÁãè0ï]ý¥ã^æ}|Yï]è&ö¥åbæhæ<#ãæhç3ý¥ãGïráKè0åbè" 3æ
pú&å%æ/åbæ/ü¨ç3ýý¥ç3èmç]á!ýçö#ãsáTèü¨ç3ý¥û0åbþÿãsáTæ
³W¹R" &2%$!&'&()()(%,Å.)Ã8,  )_
ë9
W _õ ª öm~   ,e ~  C
 è·ùhú&åbæcæÁã^ü¨ùhåbç3èã¡ï]ö&ö#áhã^æKæµåbæhæ&ã^æ[áhã^þbïrùÁã^ö·ùÁçÉç]û&ùhåbýå=s^ïrùhåbç3è6ç/F ]ã^è&ãsáKåbü÷cîm#qJ!ú&åbüTúêåbæcö&å=r'ãsáhã^èùÚáhç3ý
æhüTú#ã^ýïæÁû<ã^üsåÿôÄü!ç]û&ùhå%ýå=s^ïrùhåÿç3è&æû0áhã^æÁã^èùÁã^ö¹åbèw'*´,+(ç]áK'tëB,+-#ç]á!ç]û&ùhåbýå=s^ïrùhåbç3èáhã^þbïrùÁã^öùÁç¥ùhú#ãû"0þbå%üsïrùhåÿç3è¡ç/
÷cîm#$áKç3ý1áhã^þbïrùhåÿç3è0ï]þBö&ïrùhï0ï]æÁã^æþbå=]ãµåbè'*6Uì/+-
H ú#ã^è_ã[æÁû<ã^ïï'ç&ù:ç]û&ùhåbý¡å=s^ïrùhåÿç3è4åÿùåbæåbè&æKå= 3ú8ùc`&þùÁç¥þÿçç/ïrù5ú&ïrùqãú0ï^ä]ãcþÿã^ïráKè#ã^ö_áKç3ý áhã^þ%ïrùhåÿç3è&ï]þ
ö&ïrùhï0ï]æhã^æ æ ä]ã^è ùhú#ç" 3ú ïâáhã^þbïrùhåÿç3è0ï]þö0ïrùhï0ï]æÁãêåbæï ü¨ç3ý¥û0þÿã¨õ æc!æÁùÁã^ý?ùhú#ã·ü¨ç]áhã·ç/ùhú#ã6ç]û&ùhå%ýå=s ãsá
áhã^ýï]å%è&æ!áKã^þbïrùhåÿä]ã^þ=!ðæKåbý¥û0þÿãK<ã^üsï/&æÁãåÿùý¡ï]è&åÿû&þ%ïrùÁã^æïæhýï]þ%þã^þbþ{@&è0ö#ãsáKæÁùÁççöÉþbï]è" &ï ]ã¹éÆï]þ= ]ã0áKï |!ùhú&ïrù
ü¨ç3èùhï]åbè&æùhú#ã!û0áKåbýåÿùhåbä]ã!ü¨ç3ý¥û<ç3è#ã^èùhæ:ç/(ùhú&ãI #ãsá!þbï]è" 0ï ]ãnï]è0ö¡ùhú#ã[æÁùÁç]áKï ]ãcýï]è0ï ]ãsáö&ã^ï]þbæqåÿùhúç3è&þ]!
ïú&ï]è&ö"`&þ#ç/(ï]üsü¨ã^æhæ/ýãsùhú#çö0æ H ú#ã^è0ãýçNä]ã[ùÁç÷cî#(ï]æå%þbþ]&æÁùÁáTïrùÁã^öD!¥ùhú&ãùhï0þbã}<ã^þÿç3ùhú#ãsáKãåbæè#ç
ã^þbþBï]üsü¨ãsû&ùÁã^ö ÿ,&è0ö#ãsáKæÁùÁççöðãBD0åÿäUï]þbã^è8ùiÚç]áùhú#ãµï]þ= ]ã0áKïï]è&öùhú#ãï]üsü¨ã^æhæ!ûÄïrùhú&æ
ã^þbïrùhåÿç3è0ï]þ4ïrùhïÄï]æÁã^æ ÷cîm#
%&&ãsá!y#Yï]è" &ï ]ã %&# %&0åbþÿù
v þ= ]ã&áKï áhã^þbïrùhåÿç3è&ï]þBï]þ] ]ã&áKï áá"á
v üsü¨ã^æhæ!øCïrùhú&æ æhüsï]è4&åbè&ö&ã¨õb[ü`)Db3)4%f3 áá"á
pef38))R{(h)e\88b3h8 heffh¡¡¢\£¥¤¦§eRf¨bu3O8/3¡3)bh¡b3©{
Re¡ªhb«¨b8¬83hDb§3¡3)Dh¡VhD3­3)®hb®f¯3b°¨b3e°±Rf¯² S³^´ ¦µ?¶¥¨D8·h
h¡hf¸b}¹¸7h8º)»h¸R¼:`:{(h} 8/h>f}8hfßr¨er3ef¢»eeh½fb3¨e3¥8)ª¾hf¢»¿3¨b3rh¿C£¥¤¦°h
%¨bf8\ÀuOhb/O¸Dh3¾hDef"beuf
´ e)8O3`uÁbh>)h¡ª¿hYhÂ£¥¤¦§h¡hf¸b}·3Ãh`ÄhbÅ?Æj( ´ e8b"O8\¸"Çu¨b8b)R{
¡f±h¡È7h¡)8²¡¾hOÇ%¨ef3¢º¡he)¨bhh ´ eO}bh¡¡eh¹·u±h 3b3¨b}/hh¡hf¸D½83¡¢»3eO)u
b3©{,Re¡È 8Áeu3¿'¢O3e½)um8f^h¿>b3±h½É'3b3¨bb"h3B3b½¿3¨e^h¿73b²Çu¨bf3¢¹¡hb)¨bhj|}È
8ÊDDºÇu¨b±©h¡D`O¡¯²²hb·h¡hf¸bh¥3f¯3e)rhb/8)ObDb)r8hf`3VD3bf
³ eh3ef²}bh¡¡eh¹r8`)Á¨b/¯²3·h/hff¨b8¹`)8:{,%e¡( ´ brbh²h¡3he¢»¸"f/hbe38·
3eÁ`)u8`ËR²h¿5¦*h3?ÆÌh(
  BÍ!
ÎºÏDÐBÎjÍ  Í> ú Î©ÍÏ{ûÒÑ 3b¯Äh3¾7È"¯ÄbbhV¸D¨D¡/hÃhb3­ffV¸7¨e²¯Ä¹8}8·¨bDef83hb3e
3¨eÄ¿'h`º¯²b»b)eÓf^Ô¬¥3f"h3½ef3ª)º3eª`ËR>f}b`Õ¯Ö¥)3ef·»3brb3`3)	È%bhDe
8×`) 8¸D¨e88Ã¿¨e3¨e3¯Äh3¾>Ô¬»¯Ö)¨D¡ ¡¾h8×¾h)b"h33huÁh¸78f3±3)	 ´ bb)`h¿
3eÓ)uÕb3±h²Õehªh8¢hOÔ¬fh¬)e¹8ºD±hØ)Ù>Ú©Û Üh¥»b}3±h¹3bÓh¡hf¸bºhb
ÜRÝeÞuØ)Ý%ßuÜ87ußuà/hÁ·ef±h×¿'h·ár¨e¥¯Ä3¯â3b¥)¨eYãbä¥¦Ò¸Dh3¾hb `Ë%f¨b8Áfh¡¡ª8/Ü%ÝbÞ Ø Ý%ß Üeå ß%à
h3Ófæf 3¡¢lÉ3b`Óªeuªehª3Ç%¨bÁ8hb3±hÓf¡)3¨e3j|} ³ ¡8º8)Ó±hf3¢Ãb)Ã`)83O3Óh¿'8
bDeº·3eÁÇ%¨ef3¢>çeReO`)78)·hV3eÁ¨b3¥h¿BÜ"Ú)Þhà>ÚjßeØ à3Ç%¨b3¥8`)D¨e8Á3bÓèêéëêìíuî·ï©ðñòDó
h¿mb%eÁ¯²b})u¸"O±hf3¢·`ËR"b3±h»É' 3¹83f¹8±hf}3h¡5·3e¹¯Öh3Vfh8j|}¥ôª¨e8D¨e83e3e
ÊDbh¡	b%f¨b ²h¡8`ËR>D3±hh
õ
öº÷VøbÎjùlÏDÐBÎjÍú°Í'û)øeÎ©ÍÏ>ü ´ eV¸D¹83¾hý(þ²¯Äªhe²¿'hrÿ¥¯Öf¡Ö¯rh8Ó8D¡m£ 93ºb ±%)3)73b
u8b ±%)3)88f7Vhb\b±hY3eµf±©h¡¨b8/)eYÕ3h ³ ²¯Ä¹3 ¯OÈ>3b²¾%¡¡eÓ¨b²¿hÕ3e
3¡3)bh¡%b`%DeÕ¸>fh¨D8rh¿D3e½`ËR")e 3h¡u¸7¡ ¯½{,¨b* ´ DB83¾h8)b ¯ ¿'h`¨b58¥eu3¿'¢
`)¨e7¡¥h¿9he{,e%O3f¯3e)Ä3b¯Ä)¨b¡·D3 ±h¥"f3¿'hhb`OhD·¯Ö¥D38u²8)Oh¿93e·
³ b3`·`ËRDhb3)®h¿¹£ 53 ¸b¸bf±%3)b·fh ¡h«8Å±hf3¢§¡ ¯ Ç%¨eff Ñ ¿Y¯Ö¬3¾§3b
	
 hb 
	
  !" 3»Ç%¨b±h¡ fÈ5¯Ä»fhlhfY h¿)e
¡Rf3)Ã88f\¯Ve¯ÄÁ8}hb3¡8ÓÇu¨bfh¿3eÁ¿'h 	$#&%
!
 ý('` ´ D²fhÃ3±h»¡h
É'3¹¸"f*)+&,.- /"¥hb0)+&,.- /eÆÓ¿)µã%`3)¶)|}
£ 93×D3bf8Õ3Y±hf3¢3¨e¸D3¡»É8fÆ% |}È	¸D¨bVfhÃ¸"¹¨b8\8·8"fR{,¨eÃÇu¨ef}Vÿ¥¯Äf¡f198fÈ
)±h×)¨eªf±h¡¨b3)×88}8fh¢hÈC¥Õh¡¯Ä ¢%ª¸"efÊ7fh¡C8·j±h`)bb3)bV¿3) 3e32%Ù%Ý4RÝ/f¡h¨b8Y8
£ 93* Ñ  3e`ËehD¡h¿Vã%`3)lÆ% Æ%Èmh hD3­ff¹¯Ö)¨b¡Âb±h»3f¯}88Â3e»Çu¨bf3¢¬¸u¢×D¨D3be
3eD3bf8h¿r3e52uÙRÝ4RÝ×f¡h¨b8É¡eÀh|¥u8/3e£* 53Â`ËRb33)ÅÉ¡e76)|ª3b¹`38Á3b98 %
¸DDbeemã%`)b·¯ÄÁ3b)¨b¡·h¡8h}efb3Df8½¸%¢º3¡`3±R,¢»8e`3h3Á3eO3­fOh¿9 8fb8
33¨D¡3f
:<;7=?>A@BøBCDRüFEHGÐIDB ÍKJB ÏDÐBÎjÍú°Í'û)øbÎjÍ'Ï7üFGML ô¥¤ D¡ 33)DÁ N"fhb¹8×3hÒhbl¯8
£¥¤¦O1eh¥ÿ¥¯Äf¡fÈ7D±Re3hR{()b¡¢ºD¡u33)·¯Ä)¨b¡b3h¸D¸7¡¢»¾h¹3eYb±R)3)\¿h88f
hb\¯Ö)¨D¡\`)D3¨bY¡3V38)¨e`VÔ®e×eRe²3¹¨e3¸7¡hÈDhb3­fD3©{,88¨b`3¨e¥fh\¸"
¨b8*Öã%D¡83e L ô¥¤ u83he{()b¡¢ ³   Ñ ¯Ä)¨b¡º¸"¥¨b8f¿¨b¡
ã%) L ô¥¤ 7¡u33)bhbh¬e%bw°¡­f¢ ¯Ä ¢7çÂ£Õf``ý(PÃ`38ÃÜ 
 ß  Ó¿'h
¯²b×3e`)u8uYÁ¡)heÂh¹efe	¤h3¢¬Áh¡8hDh f3f¿¨b¡¡¢\±%·¸D¨N"f¥hb¬"%)¡f
ÿ¥¯Äf¡ L ôO¤ ¸Dh¾hbb5fheb%f¨b fÈ8¥±h)Y¨b¡3D¡mD}3ee*Ô®eY38)¨b`53½3f`hÈ eRe
fhDeÉ'ÊDef9hh%¨b¡¢e|*¯Ä)¨b¡¹¸>Ä¸"f88f Ñ 55eh5f¡5¯²b53r3eÖh%RYfh}be¥88}8f)fç93b
¯Ä)¨b¡»3Ç%¨b3V8Y8}h`O8)¥b±R)3)º788fbf ³ eh3ef½b)3bOhb3­3)ºÄ8Ófh}eÁeRe
88e±h¡¨eÕb88h\h¿^8 ±hf3eº3e¹83fÓf±hf3¢/3h Ñ ¿mh¡¡*3b¹8`ËR¥e%bV3Ó88h3×h©¼3h`u3¡¢hÈ
88}eÓ±©h¡¨eOfh/¸"ª3fb33 8\hh/ N	8ff
QSRUT >A@9øBVCOD%üFE?G ÐIDBuÍWJB Ï7ÐCÎ©Í'úlÍ'û)øeÎjÍ'Ï>üXG ´ b¹Êb}8ª3beºÕ8·D¨b3×h¥Y¨bÂ¯Öh3¾\8·3eÓ¸Dh3¾hD
¨b3eÂh¿'f¯ Çu¨ef}h>)3¸D¡h§Ô®eÅ8)\`)D¨b33)wDh8l¸>>f¿h )¨e33b/h¿¥3e
e)bhÈ>¯Ä3e)¨b¡/83¢/8· ±h)×8·8fh¡­fYu8fD8¹3¨b¡3fYÕ3e»3eYb`%De»b38u8	È
8)b±R)3) b3±hÕ3Çu¨D3Ó,¯ÄÃÇ%¨ef¥hb¬¿'h`3e3¨b¡3¥8¸>f3hÂ)¨e3eh¿r3e
b3¸Dh3hÁáÄ¢¨b3b[ZX\^]*_Á3b¥3¨bb"h33a`eß>Úb)ß ýdc hbÃ¯²3ÃehªRbÊDf3)D²\3eÓb`Rbe
¯Ä¹3e)¨D¡º¸"Á¸D¡¥8»¨b8O)b¡¢»)bÁÇu¨bf3¢hÄár¨eVf±h\hVfÈb¯Ä¹fh\f3h¹3eO,¯Ä»33¨b¡3f3V¨be
883hâ¸Dh8h¡hh3b/BÔ®e¨befe L áhgÕÈ)3D^¯Ä)¨b¡8)¡±hV8)h¿")¨eÖ)¨emh¿	h3¢Yb3h¸7¡f
iWjlk&mVnpoaqsrut(vxwynz"vx{|nS}n~ vxq}nl|.hoa$qs$q{V!tmnSSVnIvxztA}*F^vx{tmn^n"n"tXn"xvxs vtqx{rut}(vAtnx.
iKd nprnpvt}(vxqssq{VtohvxwnSrV}ntmvAttmnd}npvA}np{V~V}nl$qszlvAtn"rtmvAtXz"Vqs{.tn}n}nx
iW ¡y¢y¢£¤ x¥¦ §¨ª© £ ©.« ¡.¬ ¨u­x®y¯.x¥ ¬ ®$« ¬°y±²
iK³"k&mVn´µ¶·3¸¹º»p$.n"r{xtl¼

gÄ)b`f}beÂ3b\b`RbbeÈrf¡º3b»3e}) »e)`\h¿Ábe`ËR»`¨bfh¡(¾½V ±%)3)w¡
h¿Õ3e·D¡fÁeh3)Òh¿Õ3f))D¹¯Vb fhÒ¸"·fb3¨e ¨b3eÀ¿aÁ ´ 3f¿'hb33hb`h ³ ¡8eÈÄ3b`
¡hÁh¿Ç%¨ef3¢×h"f3)b¹388}e`)78)b»É'¿hYD3bÂ}ÈB¯Ä»e)¨b¡¬¾hº3¨e3bY3ef¢Â3
7¡u8fæf 3¡¢¸u¢3e¥b3¸Dh8ªe)eh ´ eªf¡¨b88f}eYh¿BeRf¨buÄb%errh¡3Óh·33¨eh
Ô¬¹f¨b33u3¡¢»¡)h·3eÁeRf¨buh¯ÄOD}8Áf ´ e¥D¡h`uh¿^eRe½)/D8¾) Veh¸"¥3e
¸"8½)eh
ÃFÄÆÅ ÇÉÈÈÊÌË"ÍÎ<ÏaÈÐ Ð ÈÎ<ÑÀÒÔÓVÕ
´ \Ç%¨ef3¢×£ª¤\¦mÈ L ô¥¤ ÁbhÁe)¨e)*»Ô¬»3e)¨e)uÁ3DYh ³   Ñ ¸7h8 ) £* 53Òb ±%)3) ©Ëe
¯Ä)¨b¡¬¸"hÈ9¸D¨eO¯Ä¯Äf3¯²3)eeçÓÁObhÁ¯²e ¯Ö»¨b8¸7h3¾hbb¹¯²3Â°b±R)3)lfD¸D¡3f
³ » 8f333eÓh¸D8f3±3)ºÄ3b½u8f3¿h`3ª±hf3¢`)u±hbu½¸"fh¨b8ª3ef¢»¸D88h`fÈe¸D¨bÄfh·¸"
b¿'¨b¡"¯Veº3ef¢·¸D88h`V8u»¹¨D	 Ñ ·3bÁfh8Oh¿ L ô¥¤ ¿'h²b83hD`hÈb3eÁ`)7¨e33)/h¿^eRe
hefOª±hf3¢×`Ë%"b3±hY¯Ve×"f3¿h}Ã±%º3b 8f¿'h`¯Vb¡¹¯Öhf¹ª¿hO¿'3f¯²b×¯Öhf`
3eÁD¡u33)·b3`3¡¢h
L ô¥¤ h¡¯r¢RC3f3¨bª3em¿¨b¡¡3¨b¡	8fCh¿eD±R)3)	 Ñ ¥3bÄãRb¾h8"3`ËRh7¡hÈ Ö Ý4DÞbhßRå ×Ø$Ù
¯²¡¡ 3f3¨bAÚh¡¡R3eÛ Ö Ý4DÞb)ß%åÜªÚbÿO¯Öf¡^¯V¡¡u3eÚb ±hlÝOÊD¡8fpÝ)¨bmh¡¡R¸D¨e53e½Êb}8pÝ
ÚehpÞV ±%WÚeOh¡¡
Úb ±%)3ÆÝ
Ú\D3±h¸"¹8f}lÝhlÁ(¸Dh8  Àj5¯!Ý)¨b¡\>f}²lÝº±Ý)¬3¨b×33¨b3ßÝ
ÚbfVÔ§bÚÃbh¡ÆÚe
¯²3ÃÚbhÓWÚbe`Ë"È"Õª^Ýh3Ú àÚÝhªlÝ/8fh¡­fÓÆÚ 8f}b8Ó¸D¨eªh¡lÝºlÝ·¾ÚÝ ¯ ¯VeÚÃlÝ/8lÝh*
ôÚb`Ä3eÄÊb8pÛ Ö Ý4bÞbhßRåÜbh9¸"fÚ¹3f3¨eAÚe*Èj3efÄSÚÝÕ&Ý)ÆÚ 9ÆÚÁ¡ÆÝÝh¾RÆÚeV¿'¨e3ef ³ ÚÝh3ef9bÝ)3ÆÚe
±hÚ%¨eÁr3e¹¨b8àÝh¿5£ª¤\¦ 3>fÊD*Ýh>f}lÝh²¡¾h¥£¥ãRfÚ°õ©(
´ eÄbh¡¡ÚehrÆÚÁe
ÚbÆÚe²3eÖ})  ³   Ñ BBlÝÕ>f}*lÝªDh3BÚÝ)¨e)ÓÆÚb¿KÝh3ßÝ
ÚOlÝÕ3eÄ¸Dh3¾hÚb* ³
ÝÝ% ³   Ñ 3Ý)¨b¡ª¾hÖ	^Ý)3¸D¡9lÝ3¾hÄhe±©Úu3h!Ýh¿%lÝ)m¿'¨D¡¡Á(8`ËRÝh*bÝ ËR,¢Á,8}ÁfD¸D¡3
ÆÚº3eÁ¸Dh3¾hÚb*
ÃFÄKá ÇÉÈÈÊÌË"ÍÎ<âãÏaÈÐ ÐÈÎåäæèç
´ eêéD¡Ú 3éßÝ
Ú9Ýh¿^3bYãbäª¦ ¸Dh3¾hÚë\3f±hh¡ë\lÝ)Y8fAéßÝ)¨b²¡Æé5éßì3 ìéÆÝ
Úb!Ýh¿Öãbäª¦Â¿ªÝhÝ)¨b²8&í.éÊD
¨blíhîgr¨e3íÚìÔëD ì3¸Dhlíïé7¡ßíUíÚì3 ìéßÝ
ÚbMëÝðÚÝìº^íf}5éßì7ìlÝñëífÊÚíÀÚíf¯ hhíf) ìlí ¿¨ÚbyìéßÝ
ÚDÃÉ¾
yÝ)¡¨b7Ú¿'¨ÚbyìéßÝ
ÚbxÂ} Ñ ÚUÝ)¨e¸7h3¾íÚë	È%¯!í¯Ý)¨D¡Æë¡Æé¾íìlÝOh¸h¡¡ì3íÚÝëíéÆÚO3¨b¸Áì8í.íhÈuÝhìì3í Úë
hhíf) ìlíÔì3íéOyÝ
ÚìlíÚìf ´ é*é*Úí.íëíë×¯²íÚ¬yÝ)7¨ìéÆÚeº[ÚÝëílì8AéÆÚe»±h¡¨íòÝh¥¯²íÚÀÝ)¨ì87¨ìlìéÆÚe
ì3í·í¨b¡ßìf ³ ÚÝì3íf5é&Ýhì3ÚìUÚí.íëãé3ìlÝ¬¸^í·¸D¡ÆíMìlÝåÝhAëíf¬lí.ìÚëÒAí.ì3¨eAÚÒ¬3¨e¸Á(}Úeí·¡Æé¾í[éÆÚ

Ö Ý4DÞb)ß%å ×óÙ ãR¨ebAééWÚe)¡¢¯!íYfÚÚÝì*ëÝ7ì3b ìéÆÚÃãDäª¦ ý(ô Úë\ÿ¥¯!í.í¡ßìÚí.íëbìlÝÝMì3eÝ)¨b)èíh}
éßìlíõÝh¿ì3í¥Aí3¨b¡ßì½lí.ìhìlÝí.ìì3íÁyÝhíyìhÝ
Úí ÉxÂ}
iWöl÷ aVqsxqs{Iqs{tmn ÷ ´ñø ÷&ù }nn}n{z"nXohvx{ vAsr"úy&nx{!tmn&û.üýþÿ{zdtqx{ÿ}xoåtmVn ·Sêntn"{rqs{VrtmvAtOz"V
vxssl<Vrtm vAzdwh$}v"htmV}Vm
ÆÌ
ÃFÄ äSÍ Èãä	ÏIÐ
È ÓÕÕÈÕ
;VESD ôxëípé¥¡¨RËe¨3¢Á¿KÝm¯é3Ý
ÚíìlÝO ¢·Éí.í í!3¨b¡Æì"B¿#Ý$ ãí!yìéßÝ
Ú¶
Â&%Öôª¨pé$D¡ßí!$UíÚì" ìéßÝ
Ú
ëíf¿h¨b¡ßìª&Ý)¡Æé`¢èé'ìlÝ(í.ì3¨AÚÀÝAëííë)í!3¨b¡Æì"%ÁÔ*íÚíf±íêì,¯!ÝèÚÝëí!lí.ì"+ ±í5ìlÝ·¸&í,$5í3íë	ÈXì"í3Ýxëí
$Y¨lìr¸&íVAí!lí3±íë-% ´ é.b&íÚÖ¿KÝÇ%¨í3¢5Ýh&í ìlÝ&½¡Æé¾í`Rß>Ú
bhß¸D¨ì.h¡'lÝÓ¯/íÚ»¯ííf±h¡¨ ìlí¥£ 	 ì"
í`ËRí!"éÆÝ
Ú0Úë13D¡ÆéßìY¡ßÝ ìéÆÝ
Ú°2 ì"% ´ í»¸ë Úíf¯/òé3ì" ìÓ¯!í[Úí.íë ìlÝ3í!¾ÉÝAëíÓÇ%¨éßìlíMÝh¿ªìlíÚ-%
´ í¹ÝÝëÀÚíf¯/*éhì" ìÕ£ 	 ì"ÀÚ±é ìéßÝ
Ú)©Ëéh¡¯4 ¢í.ì3¨xÚèÝAëííë0ÚÝëí!í.ì"fÈOíéÆì"í*é'ëÝ5f¨$UíÚì
Ý6íf±ílí[ëÝ5f¨$UíÚìfÝAëí!% ´ ¯!Ý7¨ ÚÝëí!lí.ì"òëÝ0ÚÝì3Úí.íëÉìlÝÃ¸^í8lÝìlíë	È^¸7¨ì0é'$D¡¢)$Uí3íë éÆÚ
ÝAëí ÈC¯/é' é¥¡ÆéWÚí!!%ÿ¥¯!í.í¡ßì9h¡¯.¢5 ì:xéßí!àìlÝ/Aí!lí3±íUÝAëíÁ¸D¨ìàì"íí;í<lí!Á¯/íí5éßì=ÚÚÝì
Éªí%?%ÚÝëí! yÝ$5éÆÚe¿Ý$ ±>AéÆÝ)¨hëÝ5f¨$UíÚì"xÂ&%1Ý3¨&?lí!ÈOÚÝëí! í0é$D¡¢<b&íÚëíë	Èe¯éßì"[ÚÝ
ÝAëí@%rá!íéÆÚb<¸D¡ßí ìlÝMëí.ìlí!yì*í!¡¢9Ý
Ú¯íÚ[ì,¯!Ý9ÚÝëí!lí.ì"/ÚÚÝì$Uí3íë<éÆÚ[ÝxëíYÉ'¸%¢[ì"h
éÆÚeÔì"í!$
¯éßì"7<8&í!.éh¡BAÂ½¯!Ý)¨b¡Æë\¡ßí!ë ìlÝ»¸&í.ìlìlíV&í3¿ªÝ$Úyí% ´ ífé3¨í Ýh¿pÝAëíéV¡ßí!" Aí¡ßíf±>ÚìÕ¯/íÚ·¯!í
 ±í0yí!"ìlÝ5ífæ<.éßíÚì¯.¢5hìlÝ;yÝ$í ÚÝëíàÝAëí Èb¡Æé¾íàì"í Ý
Úí¥í!líÚìlíëèéÆÚÀC%ED%
FÏESDHG¹Ï7ÐJI?KGLFÏESDM DCNdDCDRüXB
D á.líëUÝ
ÚòÝ)¨péÆëí!*Ýh¿^ëí¡ßíO ìéßÝ
Ú	Èuÿ¥¯í.í¡Æì	Úëb¡ßí!SÚÝëí.íf¿KíAíÚyí!
É#P&Ý
éÆÚìlí*ìlÝ ÚÝëí!ìlÝíëÃ¸u¢0ì"íÓ¸3¾íÚë^Â ì"íàì"Ú)yì3¨h¡5±h¡¨í!% ´ í,yÝlìàÝh¿Q9ÚÝëíòéL$¹¨&
í!P^íÚë9ì"í íÚO
éÆÚí=ÚR$ÚéSPD¨b¡ ìlí+$UÝAífÚÝëí!T ìhì"í9$Uí ìé$Uí%
´ é' lí.í!$UíëèìlÝ¸&í=7Ú ì3¨h¡Úë/ÊÚíêëí!.ééßÝ
Ú/¸D¨ì½¿ªÝì¯Ý·äª¨é¡ßì yÝ
Úlì:¨yì"fçÞhÙRåuÛuÛb2HÚëRU7Ú©Ûuà%Ý4V%
ÞhÙRåuÛuÛb2 ì"¾í!(ÉÚÝëí7ÚëWlì:AéP7éßì¿AÝ$ éßì"83¨e¸Áí¡ßí!$UíÚì"%XU>ÚjÛ%à%Ý4ðì"¾í!(°¿KÝí!ì8ÚëW1lí.ìÔÝh¿
ÚÝëí! ÚëRí.ì3¨AÚhÝ
Úb¡¢Mì"íO¿ªÝí!lìÚÝëí!aì" ì/PP&í!éÆÚ[ì"í9lí.ìfÈD¯é¡ßíª¾í.íPéÆÚOUì"í9éßí&é'h¡BÚë
líÇ%¨íÚìéh¡Aí¡ ìéßÝ
Ú"éSPT$UÝ
ÚO»¿ªÝí!lìÚÝëí!!% ´ í!líêì,¯!ÝHyÝ
Úlì:¨yì"*é$YPD¡¢8&ÚOí!éÆÚ ì"í0lì:¨yì3¨í
Ýh¿ì"í¨Úëí¡¢éÆÚO9ëÝ5f¨$UíÚì% ´ íyÝ
ÚlíÇ%¨íÚyí7Ýh¿Ý)¨3ëí!.ééÆÝ
Ú éàì" ì¹¿KÝí!ì"9Zí! ìlíël¨éÆÚOMì"í!lí
ÝP&í ìlÝ±íféWÚyÝ
ÚéìlíÚ.éßí!fçpÚÝëí!½¯éÆì"[ÚÝYPíÚìfÈÚÝëí!r¯éßì"9ì¯Ý;PíÚì"fÈí.ì"%
Ô í5é¡¡¨lì: ìlíêì"í3é'"3¨íY¯éßì"0ì"íUëéO$<Ýh¿!1SéO)¨íH[!D% ´ íY£ª¤\¦ðì:í.í/Éªì"é'*é'8ÝÝìlíë×¿ªÝí!lìxÂé
íPAí!líÚìlíëMéÆÚ¸D¡3¾Ý)¡ÆéÆë¡WéÆÚí!% ´ í Aí!3¨b¡ßìÝh¿ì"íVÇ%¨í3¢ÉuÚÝëí¡Æé'lìxÂé\íPí!líÚìlíë¯éßì"O&¢<"AÝ ¯!íë
¸&ÝËí!% L ÝìlìlíëÃ¡ÆéÆÚí!.yÝ"í!"P^Ý
Úë9ìlÝPéßí!yí!Ýh¿Fì"ífì:í.í ì" ì/±íO¸&í.íÚ(í!$5Ý ±íë-%
C C C
AB B B
BB
A A
A
AC
C
/
shallow(//C)
ÞÙeå Û%Ûb 2 x Ø 
C C C
AB B B
BB
A A
A
AC
C
/ R
<R> //C </R>
Do we remove the parent of C?
What does it return (<R> //C </R>)/C/..
Û 4Ü  Ø Û  4Ü
C C C
AB B B
BB
A A
A
AC
C
/
/ FILTER //C
creates some new vertices
 U7Ú©Û%àuÝ4  Ø
1éSO]Aí[!D%çÄäL]é^Æì!ì:Aí.í ì:Ú8¿ªÝ$ ìéÆÝ
Ú
ÞhÙRåuÛuÛb2 øDüXE U7Ú©Û%àuÝ4 ø_Dø7Í'ü ´ íìa`!Ý5ÝP&í ìlÝTÚÚÝì½¸&í*í`Ë5P&Ýìlíë9ìlÝUì"í¥¸¾íÚë-% Ñ Ú9ì"í+lí Ýh¿
ì"íÕ¿KÝ&$UíÈ`í+yì"]^^b]lí*ì"íV¿ªÝ^^ßÝc`éÆÚOfì:Aé3¾V%^Ô íàëífÊÚíòÚí` ìdbCP&í*Ýh¿XÚÝëí!4^^ßíëèe%ðñ'ñSfgwíVf!h óêè
Æ5[
ì" ìhíÚP"]^ ìlí!YíO]^'ÚÝëí% ´ íàÝ
Ú^bMëéßN^ííÚyí éaì" ìéÆì"aÝ]ì:P]ì $5í.ì"Ýë?8¾éPì"í9"]b¸ì:í.í%
1Ýì"í9^ ìlìlíÈ`í9!iífÚÝUÝì"ílÝ^]ìéßÝ
Úº¸]ìaìlÝ7ëÝUì"í=`!Ý3¾MéWÚ9ì"í íÚO
éÆÚí%
ÃFÄuÃ j?IÎÀÓcWk4
È ÈlFÐâ^Ðm(Íl
³ ÊÚ^J`!ÝAëR¸&Ý]ìhì"í=^ßí!"lÝ
Ú/yÝ
ÚyíAÚì"ífëí!éO
Ú9Ýh¿Sì"ífé$YP^Æí!$UíÚì" ìéÆÝ
Ú[éßì"lí!^¿%mÿ+`!í.í!^ßìéT`/AéßìlìlíÚ
ée@i>3[% Æ% ´ í0P2líLÕ¸^í.íÚnOíÚí& ìlíëo]éÆÚOÔe@i>ghgp`én$¾í!àéßìií"b0í!:bèìlÝ9íÚAé'<ì"í
^ÚO]OílÉ#q r ì"*¸b¸íié' ìéßÝ
Úí<ëéSí!yì"^bsÚë^ßíëÒ¸bðì"í?P2líÂ&%ut í¿$5í`Ý3¾vAíPí!líÚì"
ÆÌhÌ¾%¸ðÝh¿¸CbìlíyÁayÝëí%Âá4bw]éÆÚO7x*  Ñ ÚëyiAéßÝ]3ëí!éSO
ÚyP ìlìlíAÚHz{[6|¥Éu1yìlÝbhÈ! \ÝË5bhÈ Ñ ìlí ìlÝUìlÝ
Ú$Uí,¿Kí`*Â}È&ì"íYyÝëíòé$5Ýë]^ÈAí!ë¸^ßí6Úë<í!:b ìlÝ($éÆÚì"éÆÚnÚë7$5Ýëé¿b%t í,yÝëíY¿ªÝªÿYã 
íPAí!líÚì"/^ßí!"aì"Úw[6Ì<^ÆéÆÚí!%
t íOÿ=`í.í!^ßì Ý]yí9yÝëífér¿#í.í!^SbH!ié^¸2^ßíª¿Ý$ #}hl~ A	%r} " %
 Q"4V\ -
t íAí9é'63^']RË5]AéÚì0^Æéßìlí& ì"]í9Ý
ÚsqL7mÈq+7?ë ì"Áa$UÝëí!^YÚëÉÝPìé$5éS! ìéßÝ
ÚB% Ô í?@iíR^Sí!ëb
íf¿ªííÚyíë=Ý$UíIÝh¿éßìBZÝ"Xì"íPP&í!%FY*Úe¿ªÝì"]Ú ìlí!^bhÈ$ì"ííIé'-ií"bL^Æéßìlì"^ßípì" ìBëëí!"lí!Xé""]í!JAí!^ ìlíë
ìlÝ ÝAëííë5Ú@iéSO ìéÆÝ
Ú	ÈuÇ]í"b3íi>^'] ìéßÝ
Ú¿ªÝQ$6]^ßìéSP2^ßí4ìlÝOí²¸¾íÚëQÚëUífæ<.éßíÚìé$P^ßí!$UíÚì" ìéßÝ
Ú-%
t í0`Ý¾*ì" ìLí!^ ìlí,^ßÝlí!^b ìlÝ9Ý]í6XÝíRz?Æ5[Z|(ÈV\xtzc|	Úë7q+7Á$äLzAÀc|#hãì:]ëí!^4z>|ýaÈ-^^XÝh¿
`/é'(@iíÁ¸&í.íÚ[é$YP^Æí!$UíÚìlíëB%
q+?Á$äLwÚë(\xt wÉ\xtp^ÚO]OíVÂ.AíO¸líë9Ý
ÚRP ìlìlíAÚÁa$ ì"&éÆÚOÇ]í"b8PëéSO$(%Ýí=]lí!
P ì"Áí`Ë5Pí!éßÝ
Ú%p½Ý
Úí*Ýh¿ì"í!$"]PP&Ýì"\q* 	 ì"[Ú@iéO ìéßÝ
Ú»¸^íbÝ
Úë»Ø)Ù>Ú©ÛuÜ<ÚëÜRÝbÞ Ø ÝußuÜeå ß%à;%5t íb
"]PP^ÝAì"Iì"Ý]O8íO]^QP2 ì"Ôí`Ë5Pí!éßÝ
ÚÝ
ÚMì"íªØ)Ù"ÚjÛuÜ<©Ëé'ÕÉuéÆÚ:PéSíë¿AÝ$zD>|ªÂ}È5`/éMëÝòÚÝìTlí.í!$
ìlÝ¸&í=]líë[éWÚHPyìéyí%½ãí.í<z{[Æ>|C¿ªÝ/yÝ$YP2AélÝ
Ú9Ýh¿ì"í!lí¹ÇC]íb;^ÚO]Oí!%
t í7qL7Á$ä+ é'$YP^ßí!$UíÚì" ìéßÝ
Ú é¸]é^ßìUÝ
Ú ìlÝP Ýh¿àì"íÂãì:]>äL¾íÚO
éWÚí1z{[fÌ|(ç)q+? ëÝ]$5íÚì"8í
ì:Ú3¿KÝ$5íë[éÆÚìlÝºãì:]7äL)O&Pì"í¹ÇC]íbÔé PP^ÆéßíëMÝ
Ú[ì"í+O&P[ìlÝPAÝë]yíLÚÝì"í/OP2-ì"í
í!"]^ßìéÆÚOYOP2èéì:Ú8¿ªÝ$Uíë0éÆÚìlÝ8Ú?q+7 ëÝ]$5íÚì% XÝí0]í!éßì"Ý@`Ú0Ýh¸R¼lí!yìíP&ÝéÆìlÝ"b%4\xt
éT$7éÆëë^ßí`.í+&éßìlí!yì"]í9`éßì"(lÝ]&yí=P¸é^ÆéÆìab»¸líë(í`/AéßìéÆÚO% Ñ ì/^lÝ"]PP&Ýì"²ô L áhg%
q+?Á$äLí!^Æéßí!èÝ
Ú lÝ$Uí ãì:]7äL¡OP2?ÝPìé'$5éS! ìéßÝ
Ú!%¢ÝAí£¤0ÝPìé$5éS! ìéßÝ
Ú é\¸líë Ý
Ú¥P ì"Á
í`Ë5Pí!"éÆÝ
Ú+Úëo$¾í!0]líUÝh¿.RyÝlì"Áa$UÝëí!^¦%ä+]íAéßí!+í;$PP&íë éÆÚìlÝ[ì"í<ÝAí^SOíf¸(ÚëwyÝ$òÁ
Pé^Æíë®¸^íf¿ªÝíÂ¸&íéÆÚO í`Ëí!]ìlíë-%§t í)\xt¢^SOíf¸¨yÝ$Uí!7`éßì" ì"íw© Í'üFE ÚëXª DD ÝP&í ìlÝèìlÝ
yÝ
Úlì:&]yì&ëí!yÝ
Úì:]yì3¸éÆì:"bïì:í.í!UéWÚìlÝní!^ ìéßÝ
Ú6^ÆÝ
ÚO)`éßì"Éì:ëéßìéßÝ
Ú^ÝP&í ìlÝÓ¿#Ý$ Ýh¸R¼lí!yì"Á
ÝAéßíÚìlíëR^SOíf¸%\xt 1^lÝ]PP&Ýì"ìabP&í!%
Ô í,"Ý]^Æë[ÚÝì²¿ªÝ"Oí.ììlÝ8$UíÚìéßÝ
Ú ì" ìì"íí6íêÚ]$UíÝ] yÝ$$Uí.é'^Úë0ÚÝ
Ú?yÝ$$5í.é^Sé$YP^ßíyÁ
i'«­¬´·¯®ª¶·êqsrqsoa~sn"oan"{.tnlh{t~Aµt}Vn"ß
ÆhÆ
$UíÚì" ìéßÝ
ÚàÝh¿4qVäLÈ-q* 	 ì"	Èq¥ã55tÌíÚO
éWÚí!%Óáí!]lí5Ýh¿.(^3¾<Ýh¿QP2]e¸^ÆéíëèëÝ5]$UíÚì"fÈXéÆìé'+Aë
ìlÝwyÝ$YP2íR`éßì" ì"í!$R%° Ýlì7Ýh¿*ì"í!$±]lí L ô+²Úëðìlí`ËìÊ^ßí!Y<¬¸3¾íÚë-%´³+ L Á Ñ  Äã Ñ qVä+
Ç]í"b íÚO
éWÚí!µ:¶0]lí!L;P&íAélìlíÚZb[í`ËìlíÚéßÝ
ÚÀÝ
Ú<ìlÝP Ýh¿ L ô= ìlÝ($ÚOí^OíòëÝ]$5íÚì"% 1 ì L ÝO
qVäL µ ýLAíÇC]éí!*ìlÝ éÆÚëí`ËèëÝ5]$UíÚìªÊlììlÝ8·7ë3óZ¸"¹`òRì'ñ{hé#eRóìí7é,ó`ëêí7ðñ\h)ðhé(ðè`éë}òºéòRë3óêèí>ó}ó"h óhéf×ó`í7ðC¹`ñó
è}ò¹`èfó"»òDó`íDé-¼fð©è`é²ë3óféëêìófï©ðñ½% L  ì"¸lí<Úëo$5éÆëë^ßí`4Aí0iíÚëÝÝ N^í0$0]^ÆìéSP^ßí,lÝ^]ìéÆÝ
ÚfÈJ`/ííYq+7
Ú/¸&í+$PP&íë9ìlÝAí!^ ìéßÝ
Ú^ÝlìlÝíë?/á.9ôªá%
¾ ¿*À,Á&Â,ÃVÄÀÅ À,ÆYÂ0JÂ,- /-
Ñ Úèì"é' PP&í`í,!ií6íP&Ýìlíë0Ý]*íZÇP&íAéßíÚyíêéÆÚ?È]é^ÆëéÆÚOÿ+`!í.í!^ßìÉV9e@i>;Ê#$Uí`!Ý"ËRÊªÝÌ]í"béÆÚO
q+?\ÉÈlíë[Ý
Ú ì"íYäL]é'^ßì4Ì]í"bH^ÚO]Oí=PÝP&Ý"^¦%
Ô íRÚv"]$<$AéS.íMÝ]yÝ
Úì:AéSÈ]ìéÆÝ
ÚÉéÆÚ ì"íHÊªÝ^^ßÝc`éÆÚOn`4@b%°Ô íR!ií(PÝciéWëíës7AíÊKííÚyí é$YP^ßíyÁ
$UíÚì" ìéßÝ
Ú(ÊªÝhì"í¹äL]é^ßì\PÝP&Ý"^-Úë9íiíÚRëëíë(lÝ$Uí é$YPÝ@ií!$UíÚì"aìlÝUì"í=^'ÚO]Oí%\t í é$YP^ßíyÁ
$UíÚì" ìéßÝ
Ún]Ú^^ì"í6]íyÁalíêíZÇ$YP^Æí!/Ê#Ý$µÔ*D
g¡zDÍ|%Õÿ+`í.í!^ÆìÝ N&íL;$UÝë]^'/Úë0íZÇìlíÚAéSÈ^ßí
P^ ì:ÊªÝ$ ìlÝYyÝ
Úë]yìíZÇ5P^íxé$UíÚì"\í!^' ìlíëÔìlÝ,q+?wÚë<`!íLíP&Ýì.lÝ$Uí*ÝÊXì"í!$(%^Ô í+@ií ëíií!^ßÝP&íë
ìa`!ÝÔëéN^íAíÚì lìlÝ&Oí6$ÚOíhì" ìÚRÈ&í=]líë(Èb·ÿ+`!í.í!^ßì/ q+7wÈËíÚëÚë(Pí!íÚìlíë7lÝ$Uí
Pí!^Wé$5éÆÚb+P^íÊKÝ$<Úyí í!"]^ßì"%9Ô í@ií^lÝ9PéÆÚP&Ý
éÆÚìlíë,lÝ$UíÝPìé$5éS! ìéßÝ
Ú7é""]í!"P^í!.éÎìlÝfí!&
ÈËíÚë-%´èÝíèé$P^ÝAì"Úì"^SbÉ\`í?!ií0ëíÈ]ÚËíësoyÝ]P2^ßí[ÝÊ$0bì"yÝ
ÚyíAÚéÆÚO ì"íRyÝlì7ÝÊq+7
Ú@iéSO ìéÆÝ
Ú	çyÝ$YP]ìéÆÚOfì"íëí!"yíÚëÚì!ÝÊ3ÚÝëíëÝí!ÚÝì!Úí!yí!"Aé^SbYAí!ÌC]éíhì:ÚAéßìéSií^ÆÝ"]íLÚë
Úwyì"]^^SbnÈ^í&í!P&ífì"ÚwyÝ$YP]ìéÆÚO éßì"=é^ÆëíÚB%,t/é+$Uí!Úfì" ì=íOxëéÆÚO[ì"íÔëí!"yíÚëÚì
>Çé hì"ífì:ÚAéßìéSií=^ßÝ"]í=Uì"í9&é^Æë?>ÇééhÚÝì/^`4@bOÝÝë éWëí!5%Qt éaé lÝ$5í.ì"éÆÚO5ìlÝ<Ëí.íP
éÆÚ($5éWÚë8`/íÚ ëí!AéSO
ÚéÆÚO,Ú?^OíÈ5%^Ô í0!ií0^'lÝ"Ýc`íëèì" ìhÝAëíTPí!lí"i ìéßÝ
Ú8ÏMéÊFÚÝì/Úë^ßíë
PÝP&í^b,ÏMéT^']5Ç5]"b5ì" ì/Ú7Aë^bÈ&í=N^ÝAëíë-%
Ñ Ú°éÆÚëéSOìÉQ]AéÆÚO3q r ì" Ú@iéSO ìéÆÝ
Ú´>Çé<7ì"í7yÝAíèÝÊàÝ]M½Ýëíè1yìlÝb´x*  Ñ `48ïìlíAéSÈ^ßí
$5éì"ËíLëí!$5Ý
Úlì: ìlíë8Èb5ì"íí!^ ìéßÝ
Ú^2ÈËíÚë	çmÿ+`!í.í!^ßìaé""]í!\$UÝí*ì"Ú[6Í5Ð"ÍÍÍÌ]íAéßí!ìlÝòì"í
ë ì"Èí`/íÚo(AéÆÚO^ßíòÝ
Úí7é'àíÚÝ]O-%ô+]=$5élì"Ëí<`4fìlÝ?ÝÝlí5ì"í` Ý
ÚO(O&ÚC]^'AéßìabnÊªÝ ì"í
ì":Ë5/líÚìhìlÝ5ì"í+È"ËíÚë1Ñ^ßÝ5 ìéßÝ
Ú?lìlíP0éÆÚlìlí!ë[ÝÊ	^ßÝ5 ìéßÝ
Ú(P ì"^Â&%
ôL]é$$5íëé ìlíÊ#]ì"]í/`!Ý"ËÔé'ìlÝUëíÎÚíÚë9é$P^ßí!$UíÚìQ,:b5lìlí!$ ìé*ì:Ú"^ ìéßÝ
ÚÔÝÊFÚ@iéO ìéßÝ
Ú8P ì"
éÆÚìlÝ¹ãbäL\É$7éÆÚé$5ééÆÚOhì"íhÚ]$0È&ípÝÊ2"]È-Ì]íAéßí!	Úë,ÈOéÆÚëéÆÚO%x*ÚÝì"í^ÆéÆÚíÝÊV`ÝË3éìlÝêéÆÚ¯ií!ìéSO ìlí
Úë íi^] ìlí8RÈéWÚ"b?Î2^ßíYÈ"ËíÚë-%ºÔ í;^lÝ?`Ý]^Wëo^ÆéSËíUìlÝ7È^í.ìlìlí6]Úëí&lì"Úë äL]é'^ßìÁÞÙeå Û%Ûb 23Úë
U>ÚjÛ%àuÝ47ÝP&í ìlÝTÚë(lí.í=Ý@` ì"íb8ÚHÈ&í+"]PP&Ýìlíë;ÈbÔì"íLÈËíÚë-%Äô+]Tlí!yÝ
Úë($UÝí=^ÆÝ
ÚOòìlí$
OÝ^é ìlÝ<éÆëíÚìéSÊ#b<ì"í<AéSOì9lí.ì3ÝÊTPAé'$5éßìéSií!+ÊªÝ,Úoq+?u^SOíÈ5%·Ô í(ÝP&í5ì" ìfì"íÔíZÇ5P&íAéßíÚyí
`éßì"·ÿ=`í.í!^ßì/`í=@ií9íP&Ýìlíë?íí+`é^'^Ví!^SPR]TÚë[Ýì"í/&éßíií ì"é'.OÝ^¦%
Ò BVC*üÓÔ;ÕªDEr_DRúÉD%üVÖ$G× t íT]ì"Ý`Ý]^Wë6^WéSËíìlÝàì"ÚË9Ø^tÚÚíÚ,ÊKÝÊ#]éßì:Ê]^yÝ$$UíÚì"pÝ
ÚYàëÊªì
ÙÚ ¡y¢y¢£¤ x¥¦ §¨'Û©x®¦ °¢ ©&Û ¢ ¨W¯¦cÛ¨Û ¬ ¥ZÜ§
Ùdi ¡y¢y¢£¤ ÝZÝZÝ¨'Þ© ¢ Û­A¯¨«­"¦
ß D
ÝÊì"íPP&í!5]íÚì L ]P&Ý
Úì\ÊªÝì"íí!^bYPÝìlÝìabP&íÝÊ*ÿ=`í.í!^ßìt éßíÚÁaÝ5h½0£à³L]bíÚ8ÊªÝ.9È"ËíÚë
Èlíë Ý
ÚRYÈéÆÚ"b7íÚyÝëéÆÚO3ÝÊ	q+?\ L !iéÆë/Ô*éßìlí+ÊªÝhì"íYãDäL3ÈËíÚë-ì"íÓäL]é^ßì.]ì"Ý&%
á!\-\À,ÁÃ
âàã"ä=åæ&çdècæ	é\êëàìdæêí@î¯ïðñJæ"ìæçBòrîóæ&ô+õ!óðõ!ó¯öL÷4õ!ó9åîCø"ë½îùúû!üûLýþ6üÿ  
	dý ½ûü'ýþ ü¦ý :ü "ü!" $#
úûü¦û=ûþ#%&('3ù*)Yí@çècõ@ó+Tõ!î,ôLõ@óóð.-4ø"ìdícêCæ&ç4ã/0/1/ù
â 2Zä+÷4õ43>ë{ösòrææ&ø$5ð é76"5í089)õ!ï:5í!ìçõ¯ð õ!ó¯ö;)Yë{ø$5¯õ@æï=<?>!6&ù¡éA@í@çô+õ!ï ÷4õì­õB)Yíöæïõ!ó¯övé\ïàècæêç­õC,í@çEDF)EGBð
ãH/1/0/¯ù4é73Zõ@ëàï{õ!ê¯ïàæLõìFI!JKJKLNM"OPORQPQPQTSU1VNW$XRJ!YZ[!\]!U^W`_1U1aTOU1V.X_4bdcZ!Y1] OReP]Tf4I.c4g_KO0h!Y!iKijk1k!OHbYPiRI \JP]YPSX0i c4UP_ XO
bYKl!iI \1JP]!Y^WmLUP[Cù
â nä+ñJæ"ìæçòrîóæ&ô+õ!óð!åî 6õ!ó ÷4õ43ë½ö 6aícóðo4æ&çöp\ëàï½ïàæ&êç­õ!ó¯öðõ@ó¯ö.÷Qõ@ó/åî¯ø"ë½îù@érqQîæçs>G2õ!óècî¯õ!ècæ-õ!ó¯ö-tìëàôLë:u&õìëàícó
v æ&ø$5óëw>îæH6x,ícçzyó 6aìdçî¯ø"ìdîçæ&ö6÷Qõ!ìõ¯ù*{¦óE|}~&mPx&Bú/ð)Yí@ó>ìçdæ õ!ï#ðTrõ!ó¯õcöõð!cîóæ+ãH/1/0¯ù
â !ä+ñJæ"ìæç4òî¯óæô+õ!óðGæícóë½öGë½ê8ëàóð÷4õ!ó8åî¯ø"ë½îðBõ@ï v õ!óó¯æóðõ!óCöGë½ô6aíícóE;ícóè¯ùí@ôtçæ5¯æó 6dëàícóE6>ó>ìõù
Px&Bú7 $­ýR"#!ðT2nTã PH!/0ðK)õ!ç­ø$58ãH/0/0¯ù
â Zä+÷Qí@óE
5¯õ!ôêCæ&çdï½ëàóðPcí@óCõì"5Cõ!ó<í@êë½æ@ðõ@ó¯ö0÷4õ!ó¯ëàæ&ï½õ@Vïàícçdæ6døîù*qQî¯ëàïàìHBé\óDF)EGqQîæçs>Gõ@óè@î¯õ@è@æ,í@ç?pæìdæ&çdí0
è@æ&óæícî 6	÷Qõ!ìõ+åícîçøæH6&ù{¦ó"þ Süm $#û$ $ = HúF¡z£¢K¤1¤0¤!ð.)õ4>¥2¦0¦1¦ù
â ä=åí1t5ë½æï½îæ"ì ðï{õ!î¯öæH÷Qæï½í@êæï#ð*§æçR¨í@ôLæ<åë½ô§æícóð\õ!óCöB+Tõì­õ!çsu>ó¯õ?åô+õ@ècõùª©Bí@îç6ôLæ&öë{õìí@ç$69ó¯ææ&öyöõì­õ
ø"ícóP3@æç$6dëàícó«z{¦ó|}~&m!Rx&¬Bú ù¯é7x)¡ñBçæH6s6&ðã/0/1ù
â­ ä+éï½ë½ó8÷Qæîì$6dø$5ð)õ!çs>E@æ&çdó¯õ@ó¯öæHu@ð÷4õ!óë½æï{õ@Vï½í@çæH6ø"îðé\ïàícó®Gæ3P>@ðõ@ó¯ö<÷4õ!óHåî¯ø"ë½îùé¯qQî¯æçs>G2õ!óècî¯õ!ècæ,ícç
D)GBù*{¦ó°xdýH±-ý²³!üÿ´"þ¯ü£ :þ5ûü'ýþ5ûRzCµCA}Bý!þH² " "þ$ "ð2ãH/0/1/ù
â ä+éï½ë½óR÷\æ&îìs6ø$5ð)õ!çs>@rù¶@¯æçó¯õ!ó¯öæu@ðJõ!óCö8÷4õ!ó?åî¯ø"ë½îù6åìdí@çë½óè<åæôLë6ìçdîCø:ìdî¯çdæ ö(÷Qõ!ìõ·ëàì"5?å v -F<z¸÷/ù{¦ó
Px&Bú/ùé7x)ñBçæH6s6ð5ãH/1/0/¯ù
â /ä)õ@ç">´@¯æçó¯õ!ó¯öæu@ðC÷Qõ@óëàæ&ï½õ@Vï½í@çæH6ø"îð>õ!æH·íí+Tõ!óèCðé\ïàícóGæ3P>cðõ!ó¯ö,÷4õ!óåî¯øëàîùå v <xyQ÷¸
G¹¯é;8æê<åëEìæ
)õ@ó¯õ!ècæôLæó>ìåP>!6ìæô,ù*{¦ó|}¶&m!Rx&¬-ú/ð v î 6døí@óðT)õ4>YãH/1/Kù
âàãH¦ä)õ@ç">@æ&çdó¯õ@ó¯öæHu@ð÷Qõ@óë½æï{õ(@Vïàícçdæ6døîðéï½í@óGæ3P>@ðõ@ó¯ö<÷4õ!ó;åî¯ø"ë½îùTéºqQî¯æçs>G2õ!óècî¯õ!ècæ,í@çF·ræê!£6aëàìdæ)õ!ó
õ!ècæôLæó>ì ù
!Rx&¬Búª7 $­ýRs#ðT20 »nK R5ã@ã@ðåætìdæôêCæ&ç ãH/1/Kù
âàã@ã"ä)õ@ç">(@¯æçóz§õ!óCöæucð *§æçR¨í@ôLæ.åëàôµ§æ&í@óðõ@ó¯öYñ¹5ë½ïHõ@öï½æç ùé¨÷4õì­õ)Yíöæï2õ!ó¯ö,éï½è@æ&êç­õ,í@ç?D)GµqQîæçs>5ù^@-å v
v 	å5ð÷Qæï:5ë#ðC÷Qæ&ø"æ&ô/êæç720¦0¦0¦¯ù
âàã2Zä)õ@ç">@æ&çdóCõ!ó¯öæHu@ð*§æçR¨í@ôLæQåëàôµ§æ&í@óðõ!óCö9ñ¹5¯ëàï½ë¼t¥Hõ@öï½æç ù¶DF)EG½qQîæçs>Gõ@óè@î¯õ@è@æ6~¸*!tCæ&çdë½æóCø"æH6	õ@ó¯ö(¸¹õ@ô
tï{õ!ç$6ù¹í@ôLôîóë{øõìëàícó9ìíLì"5æDF)EGqQîæ&ç">BnP¾8í@çs8ëàóèo4çí@îtðåætìæôêCæ&çTãH/0/1/ù
âàãHnä)õ@ç">@æ&çdó¯õ@ó¯öæHu@ð8õ@óèP
5¯ëàæH· v õ@óðõ!ó¯ö÷4õ!óHåî¯øëàîù åë½ï:8P<í@îìæ0 v çõcöë½óè=êæ"ì`·rææó¿<æï{õìëàícó 6Qõ@ó¯öEDF)EGBù
{¦óE°xdýH±Bý²Tüÿ À!üÿrCµÁ}-ý!þH² " þ.$ "ð.)õ4>20¦0¦0¦¯ù
âàã!ä+÷ù.@Vï½í@çæH6ø"îYõ!ó¯ö<÷/ù+.í16s6aô+õ@óóùå>ìdícçdë½óè9õ@ó¯öw>îæçs>ëàó¯è´D)EG7öõì­õ+î 6dëàó¯è9õ!óE<÷4òN)<å5ù.úû!üûÂrþKÃ0Sþ. $ SþKÃ
¡z!Ä¼ "üSþ¯ð.202Ån1"ðãH/0/1/ù
âàãZä¸Bçë{ø$5Æo.õ!ôLô+õðF<ë½ø$5Cõ!ç­öBpæ&ïàô,ð<õ!ï:t5Æcí05¯ó 6aícóð\õ@ó¯öÇcí05óÆ\ï½ë:6s6dë½öæ6ùXú $ÈÃ@þÇ°ûü#ü£ :þ rÂx¼  "þCü»8ý²
7 Pû0¼ z»É $"üN» "þCüm $# ý`²­üÊûR" ùBé\ö¯öë:6dí@ó8æH6dïàæH>@ðã/0/0¯ù
ßKË
âàãHä<íR>¾o4í@ï{öô+õ!ówõ@ó¯öÇcæó¯óëÈ,æ&ç3ë{öícô6ù*÷4õìõ@è@îë{öæ6½¸ó¯õ!êï½ë½óèw>îæçs>C,í@çô/îï{õìëàícóoõ!ó¯öwí0tìëàôLë:u&õ!ìdë½í@óoë½ó
6dæôLë:6aìdçî¯ø"ìdîçæ&ö6öõì­õ!ê¯õ16aæ6ù~{¦ó;Ì'úF¡(Í ÀÎ&ðãH/1/Kù
âàã4 ä´o4íæ"ìsu¥o4ç­õ!æ,æcù®qQîæ&ç">¸¹3õ!ï½î¯õ!ìdë½í@ó v æ&ø$5óëw>îæH6=,í@çGõ@çdècæ9÷Qõ!ìõ@ê¯õ06dæH6&ù®|}~&Ï}BýR7.üSþKÃ¿.!4 Ð4:ð^2020"ð
ãH/1/0n¯ù
âàãHä(Ñ5õcø$5¯õ!çs>(oùT{£3cæH6&ð¯éï½í@ó©ù.Gæ3P>@ðõ!ó¯öY÷4õ!ó¯ëàæ&ïVå5ùT;æ&ï½öùz¸¹Ò=ø"ë½æó>ì7¸¹3õ!ï½î¯õ!ìdë½í@ó,í,¹<æ&è@îï{õ!ç\ñ-õ!ì"5¸*!tçæH6s6dëàícó 6
í@óYå>ìçdæ õ!ôLëàó¯èDF)EG(÷4õìõ¯ù*6aîê¯ôëàìaìæ&ö¥,ícç?tîêï½ë½ø&õìëàícóðT2¦1¦0¦¯ù
âàãH/ä{¦ícõ@ó¯õ=)<õ!óícïàæ6døîð÷Qõ@óë½æï{õ@Vï½í@çæH6ø"îð÷Qí@ó¯õ@ï½ö¥+.í16s6dôLõ@óóðP@Vïàícçdë{õ!ó¥D75îô+õ!çë#ðõ@ó¯ö6÷\ícóE-Qïàìdæ õ!óîù~D)EGHõ@ó¯ö
<æ&ï½õ!ìdë½í@ó¯õ@ïÅ*píR·wìdíGë:3@æ·ëàì"5Yòrí!ìs5ù*{¦ó;Ì'ú¡ð¯åætìæôêCæ&ç2¦1¦0¦ù
â 2¦ä>õ06dí@ó)øHpîè15õ!óCö=cæóóë¼,æç3ë{öí@ô,ù -tìëàôLë:uë½óèQê¯çõ@ó¯ø$5ë½óèzt¯õ!ì"5/æ!tçdæ6"6dë½í@ó 6&ù v æ&ø$5¯óë½ø&õ!ï>çdæHtCícçaì ð!å>ìõ@ó!,í@ç­ö
yó¯ë¼3cæç$6aëàì`>@ð5ãH/1/0/¯ùVé73Zõ@ëàï{õ!ê¯ïàæ,çí@ô¯I!JPJKLNMOPO1U1VPLKaPVXW$X4J!Y0ZP[!\1]PU^W`_KU1aù
â 2ã"ä>õ06dí@ó)<øpî¯è05Yõ!ó¯ö¥cæóóë¼,æç?3ë{öícô6ù
qQî¯æçs>¥-tìdë½ôLë¼u õìëàícó(,ícç?D)EGù¹{¦óÆÌ'ú¡ðãH/0/1/ù
â 202Zäcí@ó¯õ!ì"5¯õ@ó(<í@ê¯ëàæcðPcíæFG2õttðõ@ó¯ö9÷4õ43ë½ö6åø$5¯õcø$5ùdDqFGµÓD)G¬qQî¯æçs>G2õ!óècî¯õ!ècæ"ù~qFG¹Ô /0¯ðåætìæô/êæç.ã/0/0¯ù
éz3õ@ëàï{õ!êï½æTõìNI!JPJ1LNM"OPOQKQPQNWmQ Õ¹W\1]PÖ!O0×YZ!UPØ!OPÙÚOKÙ0ÚPkPÛ!O4LPL OÜ!Ý!i¹WÅI!JRbi¯ù
â 2nä+éçó¯õ@î¯ö(åõ5îècîæ"ì ù v ç­õ!ó 6dï½õ!ìdë½í@ó8í,?DQñ-õ!ì"5(ó¯õ43ë½ècõ!ìdë½í@ó®tçdë½ôLëEìë¼3cæH6Të½ó>ìdí;åTqFGr,í@ç/õçdæ&ï½õ!ìdë½í@ó¯õ@ï-æó¯øíöëàóè<í,
D)GBù¹yó tîêï½ë:6"5æ ö6öçõ,Sì&ð.-4ø"ìdí@êæç720¦0¦1¦ù2é73õ!ë½ï½õ@êïàæ,çí@ôÞIPJPJKLNM"OKO1U1VNW$fPcKXWmaPL!_0ZPZ
W_1U1a OßKa1VTicKfY0Jc4\0ZXù
â 2R!ä>õ4>cõ43@æ&ïåP5¯õ!ó¯ô/îè>õ06dîó¯öõ@çõ@ô6ðx¸BîècæóæECùrå!5æ8ëàìõð?<ë½ôLí@óoò	õ!çç ðx)Yë{ø$5¯õ@æï7CùNrõ@çdæH>@ðòrçdî¯øæoù
Gëàó¯ö 6dõ4>cð
p\õ@ôLë½öñëàç­õ5¯æH6"5ðCõ@ó¯öòræçdì"5ícï½ö<æë½óK·	õ!ï{öùF¸*Ò=ø"ë½æó>ìdï:>,ñBîêï½ë65ë½óè¥<æï{õìëàícó¯õ!ïV÷Qõ!ìõ9õ16zDF)EG7÷Qíø"îôLæ&ócì$6ù
{¦ó9Ì'ú¡ðT2¦1¦0¦ù
â 20Zä>õ4>cõ43@æ&ïJå!5¯õ!óôîècõ16aî¯ó¯öõ!ç­õ!ô,ðd+.çë6ìëàó v î!,Sìdæcð¹
5îóÑ.5Cõ!óèCðo.õ@óèpæ@ð-÷4õ43ë½öCù÷\æH3ëEìdì&ðBõ@ó¯ö@æàçæ>®@ù
á õ@îè05>ìí@óù<æï{õìëàícó¯õ!ï÷Qõ!ìõ!êCõ06dæH6,ícçqQîæçs>ëàó¯èD)EGo÷Qíø"îôLæ&ócì$6Gë½ôLëEì­õìëàícó 6/õ@ó¯ö-ttí@çdìdîóëàìdë½æH6&ù{¦ó
Ì'úF¡ðãH/1/0/¯ù
â 2ä v õ8@æH>î8ëåP5ë½ô/îç­õð.)õ06õìí16"5ë©Bí16"5ë:8Zõ4·	õðCõ!ó¯öåP5îóT6aî8cæyæ&ô/îç­õùå>ìdícçõ@è@æTõ!óCö<æ"ìçdë½æ3õ!ïí,*D)EG?÷\íø
îôLæó>ì$6	î 6aë½óè-Qê!âæ ø:ì"m<æ&ï½õ!ìdë½í@ó¯õ@ï÷Qõ!ìõ!êCõ06dæH6&ù¶{¦óúÂ*%|Tð!3@í@ï½îôLæLãHP0ùåPt¯çdë½óè@æ&çm-æçï{õ!è¯ðãH/1/0/¯ù
â 21 ä@æ&óè v ë{õ!óð÷4õ43>ë{ö´Cùc÷Qæ3ëàìaì ð@ë{õ!óRâî¯ó
5æóðõ@ó¯ö(
5îó¥Ñ.5¯õ@óè¯ù v 5æ4÷\æ6aë½è@ó=õ@ó¯ö=ñJæ&ç,ícçdô+õ!óCø"æ?¸¹3õ!ï½î¯õ!ìdë½í@ó
í,~Bõ!çëàícî 6ND)GRå>ìdícçõ@è@æTå>ìdç­õìæè@ë½æH6&ù
â 2äBnKQùD)EG)ñ-õ!ì"5¿G2õ!óècî¯õ!ècæ»DQñ-õìs5T/ã@ù ¦ù=BnP;<æ ø"í@ôLôLæóCöõìëàícó7ã á íR3@æôêCæ&çã/0/1/ù5éz3õ!ë½ï½õ@êï½æ=,çí@ô
I!JPJ1LNM"OPOQKQPQNWmQ Õ¹W\0]PÖO×Pã!O0Ü1L Y0J1Iù
â 2/äBnKQùFD4åG v çõ@ó 6`,ícçdô+õ!ìdë½í@ó 6ÓD4åG v  ãcù ¦¯ù7BnK9<æ&ø"ícôLôæ&ó¯öõ!ìdë½í@óRã á íR3cæôêCæ&ç/ãH/1/0/¯ù¯éz3õ!ë½ï{õ!êï½æ,çí@ô
I!JPJ1LNM"OPOQKQPQNWmQ Õ¹W\0]PÖO×Pã!O0ÜTX1iJù
â n0¦äBnKDF)EGqQî¯æçs>=8í@çs8>ë½óèo4çí@î tùD)EGqQîæçs><æHw>îë½çdæ&ôLæó>ìs6&ð>é\îè@îT6ì?2¦0¦1¦ù.I!JPJ1LNM"OPOQKQPQNWmQ Õ¹W\0]PÖO×Pã!O
äPåPåKå Oæ!ç S!Übi1Ý0a _1]Pè!S]!_1ÝS äKåPåKåPå Ûéê¯ù
â nã"ä+ñ¹5¯ëàï½ë¼tHõ@öïàæ&ç&ùér,ícçdô+õ!ï.6aæ&ô+õ!ó>ìdë{ø6-í0,t¯õìdìdæçó 6ëàóD.å!G v ù{¦ó&<ûR"ërì  $­ÿþýàýsÃ» :ðñ¹5ë½ï½õcöæï:t5ë{õð>÷\æ ø"æ&ô
êæçTãH/1/0/¯ù
â n12Zä+ñ¹5¯ëàï½ë¼tHõ@öï½æç ù v ·ríE6aæ&ôLõ@ó>ìdë{ø6.í,NDQñ-õ!ì"5ù á í!ìæLìdí,ì"5¯æ´D4å!GrBnP·rí@çs8ëàó¯è0ècçdícîtùéz3õ@ëàï{õ!êï½æ=õìI!JPJKLNM
OPOQKQPQNW$fPX~WmV _!iPiKS.iKYRVX~W$fR\4bO4QPI\!ORQYKUPiK_1]ORLY0L!_1].X0OÜ1L Y1J0ITS.X0_4b.YZPJcKf1X1OÜ1LY1JKISX0_Hb.lPYZPJcKf1XWL!UP[Cð*cõ@ó>îCõ!çs>
2¦1¦0¦¯ù
ß 6
